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the Gult Oil Corporation 
hes called in Raymond again and again to expand its 
(acii:ties. For exampie: 

At Gull’: marine terminal in Port Arthur, Texas, 
Reymond completed in 1911 a marginal wharf 25 feet 
wide and 1053 iset long. Later two similar sections 
were édded t make the wharf more than a half mile 

iy. Last year Raymond resurfaced the existing 
whiart wiih zeinforced concrete and constructed a new 


THE SCOPE 


wharf 25 feet wide along its entire face - doubling 


the deck area and permitting deeper dredging ie ac- 
commodate larga vessels. The job was completed weil | 
ahead of schedule and with a minimum of inter 


ference with Gulf’s normal docking operatiors. 

Gulf Oil is one of the leading oil companies which 
have consistently turned to Raymond for important 
foundation and structural projects, This wealth of ex 
perienge is at your disposal. ; 


tAYMOND’S every recognized type of pile onerete, 


composite, precast, pip: and wood. Also caisson, usuder pinning, construction involving shore protector, 
ipburldine fo lities. harbor and river improvements, borings for soil investigation, ard cement mortar lining 


pil and water pipe lines 4” to 144” in diameter by the Centriline Corporation, a Raymeovrid subsidiary. 


’ 


BRANCH OFFICES: Boston, Syracese, Phiadelphta, Baltimore, Washington, Pitisvergh, 
Atisnte, Houston, Nansas City, St. Louis, Cleveland, Chicago, Detroit, Salt Lake 
City. Portland, Sen Francisco, Oakland, Los Angeles and principal cities in Latin 


Section of wharf being 
constructed between two 
completed sections. 
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Aggregate under 6 inches is separated in shakers at screening 
plant. A G-E 5-hp motor drives shakers. Plant is completely automatic. 


e 


General-Shea-Morrison, contractors for the Bureau of Reclama- 
tion's Hungry Horse Dam, are going all-out with electric 
equipment. Best example is their aggregate plant with its 
network of interconnecting conveyors geared to process 700 
tons of raw aggregate every hour. It's one of the most modern 
installations ain kind in the country—strictly a push-button 
operation from raw aggregate handling to mixing. Only with 
modern electric drives can this world’s fourth largest dam be 
completed on schedule in 1952. 

As time goes on, contractors are discovering more and more 
that it pays to electrify. With co-ordinated use of G-E motors 
and control and G-E power-distribution systems, they're 
getting safer, more flexible, and more efficient operation. 
Apparatus Department, General Electric Company, Schenectady 5, N.Y. 


4 


Aggregate for batching plant at Hungry Horse Dam is corried 1600 feet up the canyon wall by 
conveyor, driven by reliable G-E 100-hp motors in wooden sheds at intervals of 250 to 300 feet. 


push-button aggregate processing at 700 tons /hr. 


GENERAL ELECTRIC 


This Marcy rod mill, used in the gravel-crushing 
operation at the screening plant, is driven by a 
G-E 200-hp motor (right center). The motor is 
protected against heavy dust. 


Carrying cement mix along this indoor conveyor system is a crucial step 
in construction of the dam. Sturdy G-E 100-hp motor drives the belt. 


Ask hin Todlayf 


Whether you buy or build construction equipment, your 
G-E representative can show you how to do a better job 
—at lower cost—by complete electrification. Write him 


now, and he'll call on you at your convenience. 


| 


C 


Northampton Streets, Easton, Pa 


at the Post Office, Easton, Pa., 
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DUNT DrRivE \/ HE WONT HURT 
IT, BILL. iTS 


K+e PHOENIX 


tape 
that ean take it 


You don’t exactly buy tape to kick it around, 

BUT— 

—BUT you'll have to admit that most woven tapes do 
have to take an awful beating. For years nobody has 
come up with a better answer than “metallic” woven 
tapes—with little strands of metal woven into them. 


BUT here’s something far better —-PHOENIX WYTE- 
FACE t non-metallic Woven Tapes —a great and radical 
forward stride in tape development. 


As one highway engineer puts it: “it has at least three 
times the life of ordinary metallic tapes.” 


2 


PHOENIX WYTEFACE has been given the works in 


grueling field tests—in extremes of climate, in water | 


and mud, over stones and rocks, under truck wheels, 
through brush and barbed wire—and has come through 
shining and unscathed. 

The secret is, this tape is a weave of amazingly strong 
synthetic yarns—a scientific wartime development— 
completely covered by an armor-like plastic coating that 
is not affected by water, is not brittle, will not flake. 


MORE ACCURATE, TOO 


Even after repeated soaking and dryings, this tape won't 
let you down. It has dimensional stability a lot greater 
than so-called “metallic” woven tapes. 

And it has a HIGHER DIELECTRIC CONSTANT— 
which is important to power and utility companies and 
to anyone working near high tension circuits. 

The clear black and red markings on the white back- 
ground almost read themselves out loud, and the sur- 


face easily wipes clean as a whistle. 
{Trade Mark. U.S. Pat. 2,821,980. 


PHOENIX WYTEFACE 


a radical new development ‘ 
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LOOK! LETTERING wit 
MY EYES SHUT 
(ALMOST) WITH 

THE LEROY! 


| 


beautiful lettering 
with little effort 


Many engineers make perfect drawings and then mess 
them up with “home made” lettering. A quick easy way 
to get lettering and symbols which look like type on 
your drawings is to use a LEROY * “controlled lettering” 
outfit, a Keuffel & Esser Co. product. 


THE MAN WHO HAND LETTERED 
THIS LINE 


DID THIS WITH A LEROY LETTERING 
SET. 


And he had had little experience with LEROY, and it 
took him no more time. 

He didn’t even have to rough it in with a pencil or draw 
guide lines. He chose one of several alphabets (tem- 
plates) in his kit and followed the character grooves 
with an easy stroke of the scriber, Then the pen formed 
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perfect letters right where he wanted ’em. A blind man 
could darned near do it! 


LEROY lettering is free from risk of smearing, because 
the template is well removed from the lettering, and, 
there’s no need for erasing. You have a wide choice 
of sizes and types of lettering, numerals and symbols. 


a tracing paper 
for the ages 


You practically want to think of posterity when you buy 
tracing paper. Well, there are drawings around today 
that were made years and years ago on ALBANENE*, 
and they are today as crisp and sharp as you could ask— 
which proves that ALBANENE does not turn brittle or 
lose its transparency with time. 

You see, ALBANENE’s transparency is due not to oils 
that leak and “bleed”, but to a synthetic transparentizer 
that K&E developed specially for this purpose—and not 
for flavoring popcorn. 


Ask your K&E Distributor or 
Branch for further informa- 
tion on any of these fine 
products, or for a sample 
length of PHOENIX 
WYTEFACE. Or write 
to Keuffel & Esser Co., 
Hoboken, N. J. 


-KEUFFEL & ESSER CO. 


| 
COME | 
ALBANENE' 
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REINFORCING BARS 


For years it has been customary to desig- 
nate the size of reinforcing bars by their 
diameter— 4", 34", etc. Square bars were 
designated by the width of one side. 


Now, with the improved A305 bars, 
numbers from 2 to 11 are used to desig- 
nate bar sizes. These numbers denote the 
nominal diameter of the bar in eighths 
of an inch. However, as the new bars 
have the same cross-sectional area as the 
old bars, design tables do not need to be 
changed. The #3 bar, for example 
(nominal diameter *,") has the same 
weight per foot as a %4” plain round bar. 
Bars #9, #10, and #11 are round bars 
equivalent in weight and nominal 
cross-sectional area to the former 1’, 
11", and 114” square bars. 


The accompanying bar chart ex- 
plains these new designations. 


Write for your FREE Copy 


this New Bar Card 


| 250) 05 | 186 


4.430 


CONCRETE REINFORCING STEEL INSTITUTE ¢ 38 S. Dearborn St., Chicago 3 
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‘It’s EASY to Use the 
8 
| 
CONCRETE REINFORCING 
STEEL INSTITUTE 
38 SOUTH DEARBORN STREET, CHICAGO 3, ILUNOIS 
STANDARD A305 REINFORCING BARS — 
BAR sizes WEIGHT =| Nominal OIMENSIONS — ROUND SECTIONS 
PER FOO 
/1.178] 
625 | 31 [1.963 | 
150) [2.3561 | | 
| @ 2.044 | 875 60 | 
fii 
Te 
| | 4.303 [1.270 3.990 | 
square 
CIV 
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RING 


Progress Reports Reveal Faster Progress 
when Gardner-Denver’s in your picture! 


Ale pressore’s always ep 
—when Gordner-Denver 
Pertebles feed your 
lines. Cylinders ore 
water-cooled el! the 
wey dewn fer ell 
weather efficiency— 


compressors cre twee 
stege fer any cltitvde 


firmly —Gordner-Denver 
Tampers cre easy to hold— 
seldom require maintenance 
—non-freezing. 


SINCE 1859 


GARDNER-DENVER 


| 
| 
THE QUALITY LEADER IN PUMPS, | 
COMPRESSORS AND ROCK DRILLS | 


Gardner-Denver Company, Quincy, Illinois 


In Canada: 
Gardner-Denver Company (Canada), Ltd., Toronto, Ontario 
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3 
fest ond clean with Gordner-Denver ie’, ee 
Demolition proceeds at a steady pace—Gardner-Denver A clean hole drills faster — and Gordner-Denver Sinkers 4 
ONS be Thet Breakers are easy on the operator—tough on concrete. ere noted for hole cleaning ability, powerful rotation. 
Pecks beckill swiftly ead Soup Pump west tunew to Ge 
4 out of the pump sheft seal. | 
Write tor further information. | 
| 
Gay or hardpan doesn't 
| waste time—when tackled 


PULLING A 17-YARD SCRAPER, the TD-24 moves 
more paydirt in a faster time cycle to keep Highum and 
Wondra ahead of the contract time clause on Minnesota 
State Aid Road Number 9, near Clinton Falls, Minnesota. 


IT’S “THE CHAMP”— the big red International TD-24 
—and here’s what R. E. Highum says about it: “The easy 
quick-starting engine gets our equipment working sooner 
each day. Over a period of time that means a lot more 
profit for us. Economy in fuel, lubrication, and repairs is 
good. International parts delivery and service are tops.” 


| 
4 4 


quick 
shave 


for the 
face 
Minnesota 


How one contractor 
closes the work-gap 
with the TD-24 


INTERNATIONAL 
HARVESTER 


Up in the land of ten thousand lakes, the International TD-24 is 
doing a job of moving paydirt that would make any contractor sit 
up and take notice. 


Highum and Wondra, Blooming Prairie, Minnesota, on a state 
road improvement contract, are a hundred percent for Interna- 
tional—and here’s why: 


The TD-24 on the job rolled up 1,500 hours its first year with 
no downtime and not a cent for repairs. 


Quick, all-weather starting—with International's exclusive 
push-button, gasoline-conversion starting system—gets 
equipment working sooner each day—doubly important 
where the snow flies early and stays late. 


TD-24 hauls a bigger payload with a shorter time cycle— 
does more work with more speed. 


Synchromesh transmission—you shift on-the-go.” 


Planet Power steering with finger-tip control for pivot turns, 
feathered turns, turns with power on both tracks. 


Reserve engine torque control—gives more lugging ability 
and increased drawbar pull for overloads. 


Power—TD-24 delivers 148 maximum horsepower at the 
drawbar. 


Ask the superintendents and the “‘skinners” on any TD-24 job. 
Ask to take the controls yourself. Then let your International 
Industrial Distributor show you what’s in the TD-24 for you. 
You’ll be a TD-24 man from then on in. 


INTERNATIONAL HARVESTER COMPANY, CHICAGO 1, ILLINOIS 


INTERNATIONAL CRAWLERS MAKE SNOW TRAPS— dap snow ditchesto keep the highway 
from drifting over in winter. A TD-9 and two TD-18’s are on this job. One TD-18 has 4,500 hours 
in three years, the other has 9,600 hours in four years! 


i 
: 
oe 
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Highway Department engineers 
have placed over two million sq. 
yds. of BITUMULS macadam — a 
standard type of pavement since 
1931. They know how thoroughly 
it penetrates interlocked stone. 


it COATS DAMP 
NATIVE MATERIALS 


OREGON— 


Engineers observe the ease with 
which BITUMULS mixes with 
domp native aggregates — and 
gives early pavement stability. 
Above is a road near Mount 
Hood, where crushed aggregate 
is not readily available. 


HONOLULU— 


3 Types of Paving Built Better 


with Bilumuby 


Paving engineers in all parts of the U. S., and 
in many foreign lands, select BITUMULS—for 
3 reasons. It PENETRATES throughout inter- 
locked stone without pre-heating. It MIXES 

. easily, thoroughly, with damp sands and 
dense native materials. It SEALS with unsur- 
passed precision. 


In most highway paving manuals, BITUMULS is a recog- 
nized standard for sealing and surface treating. Engineers 
in Honolulu are no exception—they ‘shoot’ BITUMULS the 
year ‘round. 


Our regional engineers can help you. 


In the East 


AMERICAN BITUMULS COMPANY 


200 BUSH STREET . SAN FRANCISCO 4, CALIF. 
Washington 6, D. C. « Baltimore 3, Md. « Perth Amboy, N. J. 
Columbus 15, O. + St. Lowis 17, Mo. 
Mobile, Ala. « E. Providence 14, R. |. - San Juon 23, Puerto Rico 


In the West 


STANCAL ASPHALT & BITUMULS COMPANY 
200 BUSH STREET . SAN FRANCISCO 4, CALIF. 

Los Angeles, Calif. Oakland 1, Calif. 
Portiand 4, Ore. - Seattle, Wash. « Tucson, Ariz. 


+ Baton Rouge 2, La. 


Ask for our BITUMULS BOOKLETS. They 
are factual, illustrated, and helpful—a 
valuable addition to your engineering 
library. 

Bitumuls Macadam . 
Bit Is for Mai eee 


Bitumuls Sand-Mix . 

Bitumuls Hondbook . . . 
Hydropel—Admix for concrete . 
Tennis Courts—Loaykold & Grasstex . 
Fibrecoat—roof and metal coating 


O000000 
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“CAT” BULLDOZER... 


all-purpose 
tool 


Tue tool that carved out the streets 
and leveled building sites is the same 
“Caterpillar” Bulldozer now protect- 
ing the community from landslide haz- 
ards. The versatility and long service 
life of “Cat” "Dozers make them a 
prime favorite in the construction field. 

These machines give you matched 
design—tractor and ‘dozer are built 
to work together. This rugged team is 
a bear at meeting work schedules. 
Sturdy construction and quality ma- 
terials enable it to keep punching full 
time without down-time, and the spe- 
cial steel cutting edge of the blade 
hammers through the toughest going. 
Most important of all, the precision 
methods used in “Caterpillar” factories 
build extra years of life into these tools. 

For help with your equipment prob- 
lems, see your “Caterpillar” dealer now. 
Today’s expanding military program 
has high priority. But it is recognized 
that our national preparedness depends 
upon stepped-up civilian production 
too. We must have more lumber, coal, 
food and essential ores. We must con- 
tinue to build and improve America’s 
vital network of highways. So your 


Owned by John H. McCosker, Inc., Berkeley, Calif., this “Cat” D8 Tractor with No. 8S 
‘Dozer clears and removes dirt from landslide caused by heavy rains in Ookland, Californio. 
Mr. McCosker says of this tool: “One of the finest pieces of equipment that money con buy. 
Low on repairs, got good traction, and she’s easy to handle!” Price of a standard “Caterpillar” 
D8 Tractor is $15,000; No. 8S Bulldozer, $1,775; No. 25 Cable Control, $1,630, f.0.b. Peoria. 


Prices subject to change without notice. 


“Caterpillar” dealer is interested in 
meeting your needs—through equip- 
ment replacement and by exercising his 
working partnership with you to keep 
the machinery you have on the job. 
CATERPILLAR, PEORIA, ILLINOIS 


“CATERPILLAR” BULLDOZER EXTRA FEATURES 


‘Tractor and ’dozer broken to harness, 
and a size for every need. 

2 Moldboard curvature for active, rolling, 
higher production loads. 

3 Box section side arms — extra thick at 
points of greatest stress. 

4 Choice of straight or angling type of 

blade, simple to maneuver and easy to 

adjust or detach. 

Your choice of hydraulic or cable 

controls. 

The power of the “Caterpillar” Diesel 

Engine is geared to blade capacity. 


New Addition to ’Dozer Line 


Here’s a specialist that can increase 
production and cut costs. It’s the brand 
new No. 8U "Dozer for use with the 
“Caterpillar” D8 Tractor, with cable 
control. Working best in loose or light 
material, the end portions of the blade 
extend forward like a U, enabling it to 
drift large loads for longer distances 
and bigger job production. The versa- 
tility of this new tool gives it excellent 
performance on all kinds of ‘dozing jobs, 
from stockpiling to pioneering. 


CATERPILLAR 
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DIESEL ENGINES TRACTORS MOTOR GRADERS EARTHMOVING EQUIPMENT 


Appearance of bell and spigot ends just 


Could the dependable qualities 
of this pipe help you reduce 
the cost of delivered water? 


gasket , reinforced concrete pressure pipe 
Gasket joints combines strength of steel with permon 


ith double rubber | 
ence of concrete. 


“Groove in each end of 
rubber gasket which, upon 


In recent years, development by this company of the Double Rubber 
Gasket Joint for centrifugally spun pipe has greatly increased its versatility 
and adaptability. It is proving outstandingly successful in a wide variety 
of installations throughout the West. Here are typical examples: 

Coachella Valley County Water District, Coachella, Calif. (U.S, Bur. 
of Reclamation Project), Units 5, 6 and 7—270,000’, 12” thru 72”; operat- 
ing heads up to 75’. 

Olympia, Wash. (McAllister Springs Water Supply Line) 35,000’, 
36”; operating head, 150’ max. 

San Diego County Water Authority (San om Aqueduct—Sweet- 
water Extension) 23,500’, 18”— 24”; operating heads up to 130’. 


prior to closure. Inside and outside on- Available in diameters from 12” through 84”, and for moderate oper- 
nular spoces ore completely filled with ating heads (generally up to 125’), this pipe is another example of Ameri- 
— can’s ingenuity and skill in the development of better products for water 


supply lines. Further information is available upon request. 


Water Supply Lines, Storm 
Subaqueous Pipe Lines. 


ty used to : cages maybe 
made concrete comple of well. we 
i interior surface assures maximum re 
4 re of each section of pipe, con 4, : 
Pipe, as delive gasket in spigot groove. 
VA 
\ 
Concrete Pipe foc Moin 
and Sanitary Sewers, Sy 
: 4 P. ©. Box 3428, Terminal Annex + Los Angeles 54, California 
QUALITY PIPE LINE PRODUCTS MANUFACTURED AND INSTALLED BY : 
cr. AMERICAN INCLUDE HUME CENTRIFUGAL CONCRETE PRESSURE PE A 
AMERICAN CONCRETE CYLINDER PIPE, PRESTRESSED LO K JO! 
4 PIPE AND CONSTRUCTION co. AONCRETE CYLINDER PIPE, LOCK JOINT CONCRETE CYLINDER PIPE. 
Main Offices and Plant—4635 Firestone Boulevard, South Gate, 
District Sales Offices and Plants — Oakland — Sen AP 
SALE 


TESTING 
Precision polishing and high powered magni- 


fication enable us to go 100 times beyond nor- 

G o iz 5 mal vision in examining Wickwire Rope steel 
for classification of grain size to McQuaid- 
Ehn* standards. 


100 times beyond normal vision 


Uniformity of grain size in steel assures longer life and greater reliability 
in Wickwire Rope. 

Right down the line...starting with the melting and refining of our steel 
...and continuing through heat treating processes and cold drawing of the 
wire, we maintain complete control over the grain size of steel used in 
Wickwire Rope. 

This quality control of basic properties is possible only with a company 
whose operations are fully integrated from the actual making of the steel 
to the stranding of the finished rope. It's just one more example of how 
Wickwire goes ‘beyond specifications” to give you—at market prices—wire 
rope that is unsurpassed for reliability, safety and longer life. 

See your local Wickwire distributor for the right rope for your particular 
requirements, Wickwire Rope is available in all sizes and constructions, 
both regular lay and WISSCOLAY Preformed. 


*For detailed information on the McQuaid-Ehn test 
and what it means to you in superior rope perform- 
ance, write to Wire Rope Sales Office, Wickwire 
Spencer Steel Division of C, F, & 1., Palmer, Mass. 


_WICKWIRE ROPE 


A PRODUCT OF THE WICKWIRE SPENCER STEEL DIVISION OF THE COLORADO FUEL AND IRON CORPORATION 
WIRE ROPE SALES OFFICE AND PLANT—Polmer, Mass. EXECUTIVE OFFICE —500 Fifth Avenue, New York 18, N. Y. 


SALES OFFICES — Abilene (Tex.) * Boston * Buffalo * Casper * Chattanooga * Chicago * Denver * Detroit * Emlenton (Pa.) * Houston * New York 
Odessa (Tex.) * Philadelphia * Phoenix * Salt Lake City * Tulsa 


PACIFIC COAST SUBSIDIARY—The California Wire Cloth Corporation, Oakland 6, California 
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29 Hyster Tractor Tools 


. include a complete line of winches, 
yarders, donkeys, cranes, logging arches and 
sulkies; Grid Roller for bituminous road 
salvage; and Hystaway, the 5 in 1 tool that 
includes dragline, clamshell, crane, shovel 
and backhoe. 


Hyster Tractor Tools make money for 
their owners in construction, logging, oil 
fields, road work, and in many branches of 
general industry. 


r 
The Grid Roller, Hyster s newest tractor tool, 
which is revolutionizing bituminous road sal- 
vage. Used with Coterpillar motor graders 
and Coterpillor DW10 and track-type tractors 

' 


HYSTER...One the Oldest 
Names Tractor Equipment 


For 22 years Hyster has made 
tractor tools for use with Caterpillar 
track-type tractors. Mounted on the 
big yellow machines, dependable 
Hyster tractor tools are at work on 
the roughest, toughest jobs all over 
the world. 

Hyster tractor tools are sold and 
serviced by more than 400 Caterpil- 
lar-Hyster dealers around the globe. 


PAN 


2999 N.E. CLACKAMAS ST., PORTLAND 8, OREGON 
1899 NORTH ADAMS STREET, PEORIA 1, ILLINO 


- 
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EXCEPTIONAL LOW POWER COST 


for huge new Los Angeles sewage 


Nine Supercharged, Dual Fuel Worthington Engines, of 1688 hp each, installed at the new 
Hyperion Sewage Treatment Plant, Los Angeles, California 


Now being built at a cost of approx- 
imately $41 million, Los Angeles’ new 
Hyperion sewage disposal plant will be 
the most modern and efficient in the 
world. Designed to handle an average 
daily flow of 245 million gallons of raw 
sewage, this modern ‘high-rate’ plant 
will feature the most advanced engineer- 
ing in every detail of operation. 

Nine Worthington Dual Fuel engines 
are to be the entire power source. Five 
will drive generators, and the other four 
will drive blowers. The Hyperion plant 
will operate at exceptionally low cost, 
thanks to: (1) the Worthington- 
pioneered dual fuel principle, permitting 
the use of gas, oil, or gas and oil in any 
ratio; (2) supercharging, which pro- 
vides maximum power for available 
space, and with the utilization of high- 


CIVIL ENGINEERING * March 1951 


Diesel engines, 150 to 3,520 
hp... gas engines, 175 to 
3,520 hp...dual fuel engines, 
225 to 3,290 hp. 


temperature water cooling and exhaust 
heat recovery system, results in highest 
thermal efficiency. 
SEWAGE GAS THE FUEL 

These Worthington engines will 
normally run on raw sewage gas, utiliz- 
ing pilot oil to ignite the gas. Fuel ex- 
penses under ordinary conditions, therefore, 
will be only the cost of pilot oil. However, 
should there ever be a shortage of 
sewage gas, the engines will automati- 
cally shift to oil fuel, in the necessary 
ratio. This gas-oil ratio can also be 


Oil 
Transfer Pumps 


WORTHINGTON-BUILT AUXILIARIES 


disposal 


Worthington 
Supercharged 
Dual Fuel Engines 
to Supply 15,000 hp 

.-. for only the 
cost of pilot fuel! 


controlled manually. 
FOR EVERY SIZE OF PLANT 

In addition to Dual Fuel Engines, 
Worthington makes a wide range of 
Diesels, pumps, comminutors, and other 
equipment, to meet the requirements of 
sewage treatment plants of every size 
from the smallest to the largest. For 
further facts on the trouble-free, cost- 
saving engine performance that proves 
there's more worth in Worthington, write to 
Worthington Pump and Machinery Corpora- 
tion, Engine Division, Buffalo, N. Y. 


Cooling Water Evaporative Type 
Circulating Pumps 


Engine Water Cooler 


13 


4 
- | lan t 
as 
BER | 
~ Compressors 
ING 


A balanced program of essential | 


construction ... defense and civilian... 


is necessary to build a stronger America. 


The Construction Industry has 


the capacity to perform both .... 


immediately, efficiently, economically! 


In these critical times, the traditional e Design and construction through the 


— . , ormal channels of the industry. 

principles of Construction Industry oper- ndustry 

e Centralized responsibility through the 

ations assure the taxpayer and the private : oer 
’ award of a single overall contract. | 


buyer full value for their dollar invested » Selection of a general contractor of 


in construction: proven Skill, Responsibility, Integrity. 


imerica Progresses Through Construction . . . Construct by Contract! 


The ASSOCIATED GENERAL CONTRACTORS of AMERICA, Inc. 


Representing More Than 5,800 of the Nation’s Leading General Contracting Firms Engaged in the 
Construction of Buildings, Highways, Railroads, Airports, Public Works 


NATIONAL HEADQUARTERS, MUNSEY BUILDING, WASHINGTON 4, D. C. 


| 
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The BASCULE GATE 


- ROUNDING out the SMITH LINE of Water Control Equip- _ 
ment, the Bascule Gate is added to Smith Roller, Taintor, | 

_ level service and flood and ice control. 


tion, automatic or manual 
and @ long unobstructed spillway. 

jst 


=. 
ig 
4 3 
§. MORGAN SMITH’CO. 
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Now TRAFFIC ROLLS on the Pennsylvania Turnpike’s 
new eastern extension. This big link in our national 
transportation system is open two years earlier—helped 
by speedy, dependable AERO mapping. 


This 140-mile extension started from scratch in 
December, 1947. Within 145 days Aero Service deliv- 
ered the needed maps for its design and location. Net 
cost—$83,000. Ground methods would have taken 


2'¢ years, and cost five times as much!* 


Since 1944 Agro has aided the highway departments 
of 10 States in the solving of the great proLiems involved 
in heavy, through traffic. During the same period, in 
33 States Aero has completed major topographic 
mapping projects for new industrial development, 


mining, railroads, and water systems. 


Today’s greatly stepped-up demand for more produc- 
tion calls for new industrial plants. Industry’s expan- 


sion needs are being met by the capable engineering 


* Authority: Gannett, Fleming, Corddry and Carpenter, design and 
location engineers for the Pennsylvania Turnpike Extension. 


services of Aero Service, who deliver 2 ft. contour 
maps for building location, 5 ft. contour maps for 
roads, and 10 ft. contour maps for fringe areas. Along 
with important time-saving in these urgent days, AERO 
has proved its ability to produce the required maps at 
a fraction of the cost of ground methods. That’s why 
AERO maps for industry all over the world—in Alaska, 
Canada, the United States, Latin America, the Middle 
East and Africa. 


AERo’s photogrammetric engineers can expedite your 
long-range plans. For more information, request 
“You Can See More From The Air,” a 24-page 
booklet which tells how AERO mapping serves industry. 


AERO 


SERVICE CORPORATION 
236 COURTLAND ST, PHILA. 20, PA. 
Oldest Flying Corporation in the World 


=. 


TOPOGRAPHIC MAPS « PLANIMETRIC MAPS ©« PRECISE AERIAL MOSAICS « AIRBORNE MAGNETOMETER SURVEYS © RELIEF MODELS »« COLOR PHOTOGRAPHY 
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; 5 How Would You Order This Topographic Survey? 
(} went d SS | 
$ 5.000 all Ae | 
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FOR ECONOMICAL 
oly 


AT NATURAL ELEVATIONS 


Standpipes 


and 


Reservoirs 


? 


Sound, enduring performance, based 
on correct engineering, dependable 
fabrication and careful erection, as- 
sures complete satisfaction with Pitts- 
burgh-Des Moines Steel Standpipes 
and Reservoirs. 

Over the years, their first-cost 
economy, low maintenance, and con- 
tinued freedom from deterioration 
make these units an ideal water stor- 
age investment. Write! 


PITTSBURGH + DES MOINES STEEL CO. 


"Plants ot PITTSBURGH, DES MOINES and SANTA CLARA — 


—- - 
: 
: 
i 4a 
| 
A 
a 
| CHICAGO, 1274 First National Bank Bide. SEATTLE... 978 Lane Street 


MIAMI, ‘INCOR’ SPEEDS COMPLETION OF 
Comal MIAMI STADIUM 
ere e ome: BASEBALL’S NEWEST SPRING-TRAINING CENTER 


@ “Finest structure in minor-league baseball,” says Walter 
F. O'Malley, Dodgers’ President, of beautiful Miami Stadium, new 
Spring-training base of the Brooklyn Dodgers. 


With a grandstand seating capacity of 9,500 and room for 7,500 
in bleachers and temporary stands, Miami Stadium offers every 
spectator an unobstructed view of the field. To speed completion, 
the contractor used ‘INCOR’ 24-HOUR CEMENT in concreting the 
6 x 6 ft. columns anchoring roof trusses and for foundations of 
eight 140-ft. light towers. Result, job completed three weeks ahead 
of schedule. 


Another instance of maintaining schedules against an imminent 
completion date, by taking full advantage of always-dependable 


‘Incor’*— America’s FIRST high-early strength Portland cement. 
“Reg. U. S. Pat. Off. 


MIAMI STADIUM, Miami, Florida 
Owner: 
MIAMI STADIUM, INC., Miami 
Contractor: 
TAYLOR CONSTRUCTION COMPANY, Miami 
Architects: 
MARR & HOLMAN, Nashville, Tennessee 


LONE STAR CEMENT 
CORPORATION 


Offices: ALBANY + BETHLEHEM, PA: BIRMINGHAM + BOSTON CARLY STRUNG 
CHICAGO + DALLAS HOUSTON + INDIANAPOLIS + JACKSON, MISS. 
KANSAS CITY, MO:' NEW ORLEANS + NEWYORK + NORFOLK 
RICHMOND » ROANOKE + ST. LOUIS + PHILADELPHIA « WASHINGTON, D: C: 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 
CEMENT PRODUCERS: 17 MODERN MILLS, 125,000,000 SACKS ANNUAL CAPACITY LONE STAR CEMENTS COVER THE ENTIRE CONSTRUCTION FIELD 
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TACOMA NARROWS BRIDGE 
Engineering and design by Washington State 
Toll Bridge Authority, C. E. Andrew, chief 
consulting engineer; Bethlehem Pacific Coast 
Steel Corporation furnished and erected the 
16,000 tons of steelwork in towers and super- 
structure; and John A. Roebling’s Sons Com- 
pany of California were cable contractors. 


This is the Tacoma Narrows Bridge, spanning 
Puget Sound and connecting the countryside 
of the Olympic Peninsula with the Tacoma- 
Seattle area. The third-longest suspension span 
in the country, it measures 2800 ft between the 
towers, and 5978 ft in over-all length. Its main 
towers rise 502 ft above water-level, and the 
bridge cables supporting the structure’s 4-lane 
roadway are 201/, in. in diameter. 


The Tacoma Narrows Bridge was engineered 
and designed by the Washington State Toll 
Bridge Authority. Fabrication and erection of 
the structure’s 16,000 tons of steelwork were 
handled by Bethlehem Pacific Coast Steel Cor- 
poration, Bethlehem’s Pacific Coast subsidiary. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


FABRICATED STEEL CONSTRUCTION 
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‘Houston Urban Expressways promise 


savings of $2, 750,000 annually 


THAT PART of the Houston Urban 
Expressway now being used, com- 
monly called the Gulf Freeway, 
should repay its $11,000,000 construc- 
tion cost in four years. This calcu- 
lation, based on the recognized mini- 
mum cost of operation of 2 cents per 
minute for passenger cars and 5 cents 
per minute for trucks, clearly em- 
phasizes the fact that despite the high 
cost of expressway construction to- 
day, few investments pay so high a 
return—25 percent in this case. 

For the benefit of those who may 
not be familiar with the manner in 
which urban expressway work is 
handled in Texas, a brief outline may 
be of interest. In 1945 the State 
Highway Engineer established the 
office of engineer-manager in the four 
major cities of Houston, Dallas, Fort 
Worth, and San Antonio. Each engi- 
neer-manager became responsible for 
the location, design, and construction 
of the expressways in his city. Loca- 
tions for the expressways are made in 
cooperation with the cities, which ac- 
quire the rights-of-way and pay all 
right-of-way costs. All design and 
construction costs are paid for out of 
State and federal funds, usually on a 
fifty-fifty basis. 
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Agreement has been reached be- 
tween the State Highway Commission 
and the City of Houston on a north- 
south and east-west expressway sys- 
tem for that city of about 30 miles. 
The construction cost would be about 
90 million dollars and the right-of-way 
cost an additional 20 million at cur- 
rent property values and condition of 
development. Since land values are 
rising rapidly, right-of-way costs will 
be prohibitive when funds for con- 
struction become available unless 
something is done promptly to re- 
serve the required right-of-way. 
Therefore definite steps are being 
taken to reserve rights-of-way for 
these and other expressways, even 
though the routes cannot be con- 
structed for 15 or 20 years. 


Rights-of-Way Reserved 


The State of Texas has prepared 
strip maps showing the maximum 
rights-of-way required for the traffic 
facilities contemplated. The City of 
Houston has passed ordinances ap- 
proving the locations, establishing the 
outer boundaries of the rights-of-way 
and directing that no building permits 
be issued for structures within such 
boundaries. In the designated areas, 


the director of Public Works refuses to 
issue permits for new improvements or 
alterations costing more than 25 per- 
cent of existing improvements, citing 
the ordinance as his authority. 

In cases where the property owner 
protests, the city acquires the prop- 
erty by negotiation or condemnation. 
In the past two years the city has 
been forced to expend about $500,000 
on such cases. This probably repre- 
sents less than 10 percent of the total 
right-of-way cost. Improved prop- 
erty which is not to be used for some 
time is leased by the city. The an- 
nual rentals amount to about 6 per- 
cent of the purchase price. 

Under this procedure Houston has 
reserved about 15 miles of right-of- 
way for future expressways. While a 
definite figure cannot be set for the 
saving that will be realized by this 
procedure, it certainly will be several 
million dollars. A far greater saving 
could be effected if the city had funds 
to purchase all the rights-of-way now, 
but like most cities, Houston is un- 
able to finance current needs. How- 
ever, the procedure reserves a suitable 
location for expressways, which prob- 
ably is of greater importance than the 
monetary saving. 
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Since urban expressways usually 
connect with major highways at the 
outer limits of the urban areas, many 
people believe that such expressways 
are designed primarily for traffic pass- 
ing through cities. This is not the 
case. A careful survey disclosed that 
only 6 percent of the traffic using 
expressways in Houston would be 
through traffic. 

Another misconception is that ur- 
ban expressways are somewhat of a 
dream-way for joy riders. The error 
of this view has been proved by daily 
traffic counts on the Gulf Freeway, 
which show that the lowest traffic 
volumes occur on Sundays, holidays 
and Saturdays, and the highest on 
Thursdays and Fridays. 

Probably the greatest misconcep- 
tion is that expressways should be 
used only by passenger cars. Our 
whole economy is so intimately geared 
to the automotive vehicle that to pro- 
hibit the reasonable use of trucks or 
buses on any major traffic artery 
would prove a very serious error. 
In fact, it is probable that with in- 
creased congestion in the central busi- 
ness section, there will be almost as 
many trucks and buses on some sec- 
tions of our expressways as there will 
be passenger cars. 


Gulf Freeway Carries 70,200 Vehicles per Day 


Construction of the Houston Ex- 
pressway System was started in 1946 
with the section now known as the 
Gulf Freeway, which will form part 
of the limited-access highway to ex- 
tend from Houston to Galveston, a 
distance of 50 miles. About 6 miles 
have been completed. The first 3'/»- 
mile section was placed in operation 
October 1, 1948. On the first day this 
section was in service the traffic 
count was 28,800 vehicles. Traffic 
has now reached an average of 65,500 
vehicles per day, with a peak load of 
70,200 vehicles. Traffic studies made 
in 1944-1945 indicated that 70,000 
vehicles a day would not be carried 
until 1957. The traffic expert at that 
time wondered if his data were cor- 
rect, and the layman knew the pre- 
diction was ridiculous. The estimated 
capacity of this section of expressway, 
utilizing frontage roads as well as the 
freeway lanes, is 100,000 vehicles per 
day. No prediction has been made 
as to when this load will be reached. 

The superficial design of this sec- 
tion of expressway consists of six 12- 
ft freeway lanes, three in each direc- 
tion, divided by a 4-ft median strip, 
6 in. high, with a 10-ft surfaced emer- 
gency parking lane on each side, ex- 
cept over bridges. On each side of the 
freeway lanes, where required to 
serve adjacent property, there is a 
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SKETCH OF NORTH-SOUTH EXPRESSWAY is superimposed on aerial view of Houston. 
Studies indicate that double-deck, elevated structure is logical solution to traffic problem. 
At present prices, structure would cost about $5,000,000 per mile. 


32-ft frontage road, consisting of two 
12-ft traffic lanes and one 8-ft park- 
ing lane. 

Street and railroad grade separa- 
tions with traffic interchange connec- 
tions to cross streets average about 
one every half mile. All traffic inter- 
changes are of the diamond pattern, 
permitting traffic to move in a direct 
diagonal course from and to the free- 
way without the reverse rotary move- 
ment required by the conventional 
clover-leaf design. The design speed 
on the freeway lanes is 50 mph. The 
safe speed is much higher and depends 
on the driver and on traffic conditions. 
The posted speed is 45 mph, but the 
average speed of passenger cars is 
about 50 mph. 


Traffic Collection System 


A unique feature of the Gulf Free- 
way is the traffic collection and dis- 
tribution system near the central busi- 
ness area. The usual method of load- 
ing and unloading a freeway is 
through a few interchange points, 
often of the clover-leaf type, to major 
cross streets. The Gulf Freeway is 
loaded and unloaded through a four- 
street system 1'/, miles long, which 
merges with the Gulf Freeway to the 
southeast and will later merge with 
the North Expressway to the north- 
west. This four-street system inter- 
sects 18 north-south streets which 
carry almost all the huge volume of 
traffic between the central business 
area and the southern and southwest- 
ern sections of the city. 

All traffic movements through the 
72 intersections are controlled by an 
interconnected, synchronously oper- 


ated, traffic-control, signal system. 
The four east-west streets and the 18 
cross streets thus controlled, con- 
stitute a master interchange of great 
magnitude, capable of collecting and 
dispersing the very large volumes of 
traffic demanded of it, rapidly and 
efficiently. The volume in 1949 was 
181,000, and is now estimated at over 
200,000. The foursstreet system was 
improved and a traffic signal system 
installed by the state at a cost of 
$1,100,000. 

On the first 3'/, miles of the Gulf 
Freeway, mercury vapor lamps have 
been installed to provide an average 
of 0.8 ft-candles at road level. The 
cost was about $317,000. For the 
present, the installation of all illumi- 
nation has been discontinued because 
of high installation and maintenance 
costs. 

Design standards for pavements 
and structures are of the highest order. 
Briefly, all designs provide for han- 
dling the present maximum legal truck 
loading of 18,000 Ib per axle with a 
safety factor of between 2 and 3. 
Every effort is made to avoid un- 
necessary features, and to maintain 
the greatest simplicity commensurate 
with functional design and good ap- 
pearance. A very considerable saving 
has been effected in bridge founda- 
tions by using round shafts cast in 
drilled holes, called drilled-type foun- 
dations. It is estimated that the cost 
of this method was 50 percent less 
than it would have been following 
the usual foundation practices, with 
the result that a saving of approxi- 
mately $325,000 has been realized on 
the 6 miles of completed work. 


CIVIL ENGINEERING 


March 1951 * 


| -~ =e 
| | CE 
wit 
tra 
| cor 
ske 
col 
cir 
rel 
| 
cie 
} lar 
wit 
ing 
otl 
bel 
all 
rer 
arc 
pic 
 twe 
1 
qui 
ex] 
bili 
| acc 
ps 
| 
| / 
— 


Houston. 
sroblem. 


system. 
the 18 
l, con- 
f great 
ng and 
mes of 
ly and 
49 was 
at over 
‘m was 
system 
ost of 


ie Gulf 
s have 
verage 

The 
or the 
illumi- 
ecause 
enance 


ements 
order. 
r han- 
l truck 
with a 
und 3. 
id un- 
uintain 
isurate 
od ap 
saving 
yunda- 
‘ast in 
foun- 
1e cost 
it less 
lowing 
, with 
proxi- 
zed on 


ERING 


CHOICE of elevated structure for East-West Expressway is indicated because area is covered 
with industrial buildings, railroad yards and streets. In 6-mile length there are 62 railroad 
tracks and 26 streets. Nine stream crossings would interfere with depressed location. 


The drilled type of foundation, 
commonly called under-reamed, is 
sketched in Fig. 1. This foundation 
consists essentially of a number of 
circular reinforced concrete shafts of 
relatively small diameter to transmit 
the load to the soil, with the bottom 
part of each shaft enlarged suffi- 
ciently to distribute the load over a 
large area, all excavation being done 
with rotary drilling and under-ream- 
ing tools. Besides ease of excavation, 
other economic advantages of this 
plan are the elimination of forms 
below the ground line, elimination of 
all backfill, absence of appreciable 
remolding or disturbance of soil 
around and under the foundation 
pier, and development of good bond 
and resulting high skin friction be- 
tween pier and surrounding soil. 

Use of this type of foundation re- 
quires a rather thorough foundation 
exploration to determine the feasi- 
bility in each case. Exploration is 
accomplished by means of test holes 


—42'6" 


sufficiently large to allow personnel 
to actually enter the holes and exam- 
ine the soil formations in their natural 
condition. Since the test holes are 
of about the same size as the actual 
foundation holes, and are under- 
reamed at each depth considered as 
a possible footing depth, the success- 
ful completion of a test hole in any 
given location leaves little doubt as 
to the practicability of constructing 
the actual foundation in that location 
and also supplies interested contrac- 
tors with reliable field information 
such as casing lengths required, if any, 
troublesome water-bearing or caving 
formations, etc. This information 
allows contractors to bid on the work 
with less uncertainty and thus ulti- 
mately results in lower unit bid 
prices. 

The average cost of work completed 
and under contract is $1,600,000 per 
mile. While this cost is high for con- 
struction, it is not high in terms of 
vehicle-miles of service rendered. On 


FIG. 1. ROADWAY 


is supported on round 


reinforced concrete 
columns with under- 


reamed bell-shaped 


CIVIL ENGINEERING * March 1951 


J footings. No forms 
are required below 
ground. 


this basis, it is approximately equiv- 
alent to a farm-to-market road cost- 
ing $8,000 per mile and carrying 300 
vehicles per day. 

The type of expressway just dis- 
cussed, which passes through resi- 
dential and lightly developed indus- 
trial areas of Houston, is relatively 
simple and inexpensive when com- 
pared to the type that would be re- 
quired in the highly developed area 
to the west, north and east of the 
central business section. Most of the 
area through which it is necessary to 
locate the projected East-West Ex- 
préssway, in order to reach the origin 
and destination of the traffic, is cov- 
ered with industrial buildings, rail- 
road yards and streets. 

In the length of 6 miles of express- 
way and exit-entrance ramps being 
considered, there are 62 railroad 
tracks and 26 streets that must be 
left open to traffic. There is no four- 
street system available to collect and 
distribute traffic. At several points 
the traffic must be carried at right 
angles to the expressway for a con- 
siderable distance to reach suitable 
street connections in industrial areas 
and near the central business section. 
The average distance between major 
street and railroad crossings is about 
700 ft, and in many cases less than 
400 ft. Therefore, if a freeway is 
developed here, the entire facility 
must be at least partially depressed or 
partially elevated. With nine stream 
crossings in the area, a depressed free- 
way is out of the question. 


Double-Deck Structures Indicated 


Studies of an elevated expressway 
indicate that a double-deck structure 
providing for one-way traffic on each 
level might be the solution to the 
problem. In some cases such a 
structure would follow existing thor- 
oughfares with supporting columns 
astride the streets, which would re- 
main in service. Double- and single- 
level structures would be required to 
carry traffic to street connections in 
the central business and industrial 
areas. In such an area the financing 
of any type of expressway is a far 
greater problem than the designing. 

The expressway section would cost 
$5,000,000 per mile at present prices. 
Entrance and exit ramps would eost 
about $3,500,000 per mile, making a 
total of about 30 million dollars for 
a 6-mile length, a staggering amount. 
Where the money will come from, and 
when, no one knows. However, the 
monetary savings to the user would 
be greater in this area than on the 
Gulf Freeway. It is estimated that 
such savings would equal the cost of 
the facility in less than 10 years. 
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WHETHER OR NOT to select a 
cableway for a particular construc- 
tion job is a matter of judgment. 
And such judgment must be based on 
an appraisal of the physical charac- 
teristics of the job, the wage struc- 
ture, union usages, and availability 
of skilled labor. In countries where 
the living standard is low, it is neces- 
sary to consider the practicability of 
importing or developing the trained 
men required to erect and operate a 
cableway. Thus a cableway is not 
the solution for all problems. 

Of course many construction proj- 
ects do lend themselves to the use of 
cableways—such as long cuts and 
adjacent fills, graving docks, deep 
quarries and similar excavations, 
sewage disposal plants, dams, bridges, 
penstocks, isolated high structures, 
and heavy loads which must be 
moved over difficult terrain for short 
distances. Choice of cableways in 
the United States is generally based 
on a consideration of the span re- 
quired, first cost, salvage value and 
operation cost. 

For example, the Easterly Sewage 
Disposal plant in Cleveland, Ohio—a 
low, scattered structure resting on 
piles, was built economically by 
cableways with towers traveling on 
parallel tracks. If this structure had 
been located on open and good ground 
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it probably could have been built 
more cheaply by crawler crane. 

A relatively long, low dam often 
can be constructed by trestle, whirley 
crane, or even crawler crane, more 
economically than by cableway, de- 
pending on the nature of the terrain 
and the stream to be diverted. Clo- 
sure of the deep gap at McNary Dam 
on the Columbia River, for instance, 
could be accomplished only by cable- 
way. There necessity, reinforced 
by judgment, dictated the selection 
of the cableway method. No hard 
and fast rule can be set because 
much must be left to judgment and 
experience—even in some cases to 
professional prejudice or preference. 

A heavy-duty span of over 2,700 
ft usually is uneconomical for a cable- 
way. Because of its relatively hich 
first cost, a cableway must be a heavy- 
duty tool, capable of handling loads 
up to 50 tons at speeds required by 
the construction schedule. If the 
project is one that cannot reasonably 
absorb the cableway’s cost less its 
salvage value, other tools should be 
selected—unless of course physical 
obstacles are such that only a cable- 
way will do the job. 

All cableways require expert 
erectors, operators and maintenance 
crews. If skilled men are not avail- 
able, it will be impossible to build or 


Track cable 3 in. dia 
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8 cu yd concrete bucket 


1. TYPICAL CABLEWAY consists of three 


Will a construction 


operate a cableway at a reasonable 
cost, and the ¢ontractor will be 
severely penalized. Therefore a 
cableway should only be selected 
when a staff trained in this type of 
work is available. 

The building of relatively high 
dams in narrow canyons nearly al- 
ways requires cableways. This has 
been true especially since modern 
concrete specifications have practi- 
cally eliminated the use of chutes 
Usually the assembly of embedded 
metal parts, penstocks and gates, 
and their erection in a dam, require 
cableway service, as does also the re- 
moval of spoil from difficult excava- 
tion. These factors add up to a 
“must”’ for the cableway in the con- 
struction of this type of dam. 


Cableway Has Three Main Parts 


A cableway consists of three parts 
(Fig. 1): (1) the track cable (on 
which the carriage runs) and its sup- 
ports, (2) the power-application sys- 
tem, and (3) the carriage. The track 
cable may be attached to stationary 
anchors, moving towers, stationary 
masts, or a combination of these. 

The power-application system has 
two functions, and sometimes three: 
(1) to move the carriage on the track 
cable; (2) to lift and lower the load; 
and (3) to move towers when re- 
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Travel cable (endless) 
1} in. dia 


Button: 


Button line counterweight 


Tail tower counterweight 
500 


TAIL TOWER 
Height 125 ft 
Base width 67.5 ft 
Travel speed 132 fpm 


with American standard tandem carriages. 


quired. The power source may be a 
self-contained gas engine located in 
the carriage itself, in which case the 
operator rides in the carriage, or it 
may be located at the track-cable 
anchors, towers, or masts. In the 
latter case, the power is exerted 
through two hoists, one of which pulls 
the carriage back and forth while 
the other winds the load cable, 
sheaved through the carriage to raise 
and lower the load. A third type of 
carriage lifts the load by means of a 
rope-drive engine installed in the 
carriage and actuated by an endless 
power-rope transmission cable driven 
by a hoist at one of the anchors. The 
rope-drive engine drives the hoist to 
which the lifting lines are attached. 
The third function, moving the 
towers, will be discussed later. 

The simplest cableway carriage is 
the English type (Fig. 2a, page 27), 
which is highly useful on a light-load, 
slow-speed cableway. Its first cost is 
normally moderate, and repair and 
operation costs depend on the span 
and the skill of the operator. The 
English cableway carriage consists of 
a simple frame enclosing track wheels 
at the top and two cable sheaves at 
each end of the lower part. The 
travel cable is attached to each end of 
the frame and runs endlessly through 
sheaves positioned at each end of the 
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sketched is one of seven which radiated from 
single head-tower at Shasta Dam and placed 
6'/2 million cu yd of concrete in structure. Three 
had spans of 2,670 ft; one, 2,115 ft; one, 1,798 ft; 
one, 979 ft; and one, 720 ft. All were equipped 


© McCulloch Brothers 


cableway fit your job? 


J.G. TRIPP, M. ASCE, Consulting Engineer, New York, N. Y. 


track cable. The hoist that operates 
the endless travel cable may consist 
of either one or two spovls or one or 
two grooved drums. Or a set of pay- 
on-pay-off winding drums can be sub- 
stituted. 

The load cable runs off a single- 
drum hoist at one end of the track 
cable, passes over the nearest car- 
riage-sheave, down and under the 
load-block sheave, and up over the 
second carriage-sheave to a dead- 
anchor at the far end of the track 
cable. This simple arrangement re- 
quires the least travel power but is 
very hard on the load cable, as it is 
flexed no less than three times as the 
carriage moves ahead and again as it 
moves back. 

When the anchor end of the load 
cable is dead-ended on the far sheave 
of the carriage, as is done in the 
modified English type (Fig. 25), there 
are only two flexes of the cable. In 
this case the travel cable has to resist 
the pull on the load cable as well as its 
own tension. Either load-cable hook- 
up has to allow for considerable sag 
in the load cable. When the sag in 
the operating lines causes inter- 
ference between cables and _ struc- 
tures below, so that cable carriers or 
spacers are necessary, the usefulness 
of the English-type carriage ends. 

This use of carriers to eliminate 


SIMPLE English-type carriage (left) of 5-ton 
capacity was used on 1,900-ft-span cableway 
for construction of Lake Pleasant Dam in 
Arizona (1926). Head-tower consists of 
stationary guyed mast. 


DRY DOCK for Terminal Island Navy Base, 
Calif. (below), was built in 1941 by means of 
two parallel-track cableways of 1,100-ft span. 
Note thrust tracks for traveling towers at 
each end of cableways. 


© U.S. Navy official 


undue sag in the cables for the Ameri- 
can standard carriage (Fig. 2c) is the 
essential difference between this car- 
riage and the modified English type, 
which employs no carriers. The 
travel cable for the American stand- 
ard carriage—as well as that for the 
modified English type—must resist 
the pull of the load cable in addition 
to the travel load. The power re- 
quirements for these two types are 
therefore larger than for the simple 
English type. 

The cable-carrier system which 
controls the sag in the operating 
lines has been the source of consider- 
able operation cost and general grief 
to operators. One factor is the 
weight of the carrier units, which add 
to the load on the track cable and to 
that on the carriage. Also a button 
line or a substitute arrangement must 
be installed to space the carriers, and 
provision must be made for the but- 
ton-line reactions on the track-cable 
anchors or towers. The system is 
noisy and full of shocks but it works 
and has for many years. As the 
carriage travels out and back on the 
track cable, the carrier frames are 
alternately removed from the horn 
on one end of the carriage and picked 
up by it. The operating lines run 
over sheaves inserted in the carrier 
units. As the carriage moves out- 
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HOISTS AND CARRIAGES (above) for three cableways of 
25-ton capacity, used on Hungry Horse Dam, Montana 
(1950), were previously employed at Shasta, Parker, and 


Reclamation 


Hoover Dams. 
in this installation. 


HEAD TOWER (right) for Shasta Dam’'s seven radiating 
cableways had to take a heavy one-sided pull. There was no 
precedent to guide the design of this 466-ft-high structure, 
anchored 100 ft deep into bedrock, which contained 4,092 
tons of structural steel. Hoists and carriages were built by 
Lidgerwood Manufacturing Co., and track cables were 


made by American Steel & Wire Co. 


ward the buttons on the track cable 
pull the carriers off, and as the car- 
riage returns the horn picks up the 
carrier units as the carriage runs into 
them. The many operating tricks 
used to decrease wear on the button 
line, and thus increase its life, fill the 
handbook of trade secrets of cable- 
way operators. 

Most cableway carriages run on a 
single track cable. However, there 
are uses for carriages which operate 
on two or more track cables. In such 
cases the carriage should contain its 
own power unit, since the powering 
of a multiple track-cable unit by re- 
mote hoists is complicated and often 
impracticable. The single exception 
is the permanent 150-ton cableway 
at Hoover Dam, but this is a special 
tool and would hardly be used for 
construction purposes. 

Track cables vary from */,-in. 
plow steel to 3'/,-in. lock coil cable. 
Each size and specification has it 
uses. Operating lines vary between 
'/, and 1'/,-in., and carriage weights 
from '/, to 15 tons. Design loads 
may vary from | ton to 50 tons, and 
hoists from 20 to 700 hp. 

Carriage designs range from the 
simple English with its two track 
wheels and two-sheave load-tackle 
frame, up through four-wheel, eight- 
wheel and twelve-wheel single frames, 
to tandem frames of eight wheels or 
more each (Fig. 3). The number and 
arrangement of the  load-tackle 
sheaves depend on the user's require- 
ments. For instance, at dams such as 
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One hoisting line dumps concrete bucket 


Hoover, Shasta, and Hungry Horse, 
two four-part tackles were used, 
while at Mount Morris Dam a single 
four-part tackle is now being em- 
ployed. The type of tackle is deter- 
mined by the method of dumping the 
concrete bucket, whether it is hoist 
controlled by the operator, or power 
controlled at the working spot. The 
operator method of dump control was 
used for placing the concrete tetra- 
hedron and muck for the river closure 
at McNary Dam. 

Among the recent advances that 
have been made in the design of cable- 
ways, the principal one is the ad- 
vent of the ‘“Travelift”’ carriage (Fig. 
4). This invention is said to suc- 
cessfully eliminate button lines and 
cable carriers on installations of less 
than 25-ton capacity. On this car- 
riage is mounted a cable-powered en- 
gine operating a chain-driven load- 
hoist. This type of rig has overcome 
the deficiencies in English and Ameri- 
can standard cableways long known 
to operators. The Travelift prin- 
ciple dispenses with the horn-rig 
button-line entirely, because the sag 
in travel and power-transmission 
cables is adjusted to the scope or 
sweep of the track cable. In the 
power cable the sag is maintained by 
a counterbalance loop in the tail 
towers, and by proper tension in the 
travel cable. 

Because of the wear and tear and 
shock on the button line and car- 
riers, the speed of the American 
standard carriage should not exceed 


1,500 fpm. Higher speeds lead to) 
accidents and to broken button lines, 
which fall on men and structures. | 
Without the carrier system, it is said 
that carriage speed can exceed 2,200) 
fpm, as it is limited only by the char- 
acteristics of the track cable and its 
ability to handle speeding wheels. 

A parting overhead cable is a 
source of grave danger, which can 
only be controlled by constant in- 
spection and replacement of cables 
as is done in the elevator industry. 
In the Travelift carriage, however, 
the power is applied to a cable-driven 
engine on the carriage, and there- 
fore on this type of installation the 
parting of the drive cable will not 
affect the load since the gear train 
to the hoist is braked. Should the 
travel cable part, the drive cable 
would hold the carriage and no sweep 
and fall of the load would occur as it 
would with the modified English or 
standard American rig. 

Another advantage of the cable- 
drive carriage is that a two-part 
hoisting line will handle the same 
load as the four-part used in the 
American standard, because of the 
carriage-hoist control. The addition 
of a second drum would give the 
user a tackle to dump the bucket. 
This rig can be used as a clam-digger 
outfit. When the second drum is 
added, however, a second drive cable 
and hoist is required. The Travelift 
type allows travel and raising or low- 
ering at the same time with control 
and safety. In either the English or 
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FIG. 2. THREE STEPS in development of 
simple cableway carriage are: (a) simple 


English, (b) modified English, and (c) Ameri- 


can standard with button line for cable 
carriers. 


FIG. 3. FURTHER DEVELOPMENT of 
American standard carriage is tandem type 
in which number of load-carrying wheels on 
track cable is increased and load sheaves 
are spread further apart to prevent twisting 
of load cable. 


FIG. 4. MODERN ROPE-ENGINE CAR- 
RIAGE has various advantages. For ex- 
ample, button line and carriers are elimi- 
nated; traveling and lifting can be done 
simultaneously with control and safety; and 
parting of any one cable does not result in 
sweep of carriage and fall of load. 


the American standard, the combina- 
tion of travel, lowering and raising 
can only be done with difficulty and 
danger. 

Transmission of power to a hoist on 
the carriage by wire rope is an old 
idea. Twenty-two years ago the 
idea was used on a cableway at 
Coolidge Dam but it was very slow 
and unsatisfactory. The Travelift ar- 
rangement is fast and will probably 
become a satisfactory tool. 

To lay out and design a cableway, 
an accurate contour map is the first 
requirement. Rail systems for travel- 
ing towers must be located for eco- 
nomical excavation quantities. Itisa 
common practice to set the cableway 
spans and towers to the contours and 
not to the structure to be served. 

Frequently a cableway system can- 
not cover the whole structure eco- 
nomically; some sections must be 
served by other means. However 
on many jobs no auxiliary means is 
required. At Shasta, the long, high 
dam was served by a central head- 
tower and seven concentric traveling 
tail-towers. The central tower was 
460 ft high and required 4,092 tons of 
steel. The seven radial cableways 
were located to place 6,500,000 yd of 
concrete together with several thous- 
and tons-of steel and pipe. At Mt. 
Morris Dam, near Rochester, N.Y., 
two ‘radial cableways of 1,700-ft 
span attached to a stationary head- 
tower, are placing 750,000 cu yd of 
concrete and a large tonnage of pipe. 
Other dams, like Hoover, employed 
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head- and tail-towers traveling on 
parallel rails. Disposal plants and 
graving docks usually employ this 
parallel rail arrangement. 

It is good practice whenever pos- 
sible to set the track-cable connection 
at the head-tower higher than that at 
the tail-tower, and to place the head- 
tower on the delivery side of the 
work. The saving in power and time 
realized by moving the greatest 
tonnage down grade on the track 
cable, becomes very substantial on a 
large job. 

The design of either stationary or 
traveling towers can become very 


TWO TRACK CABLES support carriage in 
which is mounted engine providing motive 
power for both carriage travel and load 
lifting. Operator rides the carriage. 

© Engines News-Record 


complicated, 


Good engineering re- 
quires a least-work analysis and a 
fine sense of when to exceed good 


practice. Much money can be wasted 
in overdesign and frequently is. 
The  traveling-tower thrusts are 
usually resisted by thrust tracks prop- 
erly designed, ballasted and drained. 
Radial tracks present more difficulty 
than straight track layouts. 

The design of the traveling-tower 
tracks must contemplate stresses due 
to loss of rail surface, creeping move- 
ments of wheel flanges on rail heads, 
the constant liability to overloading 
due to flexibility in the towers, and 
the dynamic effects of the power sys- 
tem on the structure. 

As a guide to the designer, the 
following list of stresses imposed on 
moving towers by cableways is given: 
(1) erection stresses; (2) amount and 
direction of track-cable reactions 
under erection conditions, such as 
tensioning the bight of the track 
cable to the calculated elevation and 
stresses induced by critical loads of 
carriage, ropes and pay load; (3) 
counterweights; (4) reactions of run- 
ning lines; (5) reactions of lighting 
messengers; (6) twisting due to ac- 
celeration and movement in travel- 
ing; (7) weights of hoists at rest; 
(8) weights of hoists in operation, 
with reversal of stresses on occa- 
sion; (9) weights of sheaves and 
their dynamic reaction; (10) weights 
of auxiliary equipment and operating 
reactions; (11) weights of enclosures 
and wind loads on them; (12) addi- 


tion to all static weights of a general 
based on 


percentage to cover impact 


FOR CONSTRUCTION of Coolidge Dam in Arizona (1927-1928), two 
cableways were used. Ten-ton, 1,200-ft-span “high line’ (at left) had 
carriage mounting cable rope-drive engine geared to lifting hoist, seen 
transporting 5-ton truck. Second cableway, of 20-ton capacity, was 
equipped with American standard carriage. 
into place from top of tower (below), while cableways handled forms, 
chutes, concreting tower, penstocks, and powerhouse machinery. 


Concrete was chuted 


judgment and the type of carriage 
adopted; and (15) the “unlucky” 
occasional overload. Central towers 
and masts may be simple or com- 
plicated. The location of guys and 
the several directions of pull from 
track cables often produce unbeliev- 
able results which require the designer 
to back up and étart over again. 
When in doubt, “make her hell for 
stout,"’ the advice of the late great 
Frank T. Crowe, Hon. M. ASCE. 
Knowing the traffic schedules to be 
imposed, the timing and speeds of the 
traveling-tower propelling gear can be 
designed. The cost of the designed 
equipment will be controlled by the 
length of time the gear is to work. 
Either jack shafts and chains, or 
gear-head motors, or hoists and cables 
will be indicated. In the case of 
towers traveling on rails, an addition 
to the counterweight may be required 
to insure proper traction on the rails 
at all times and under all conditions. 
All cableway operations require 
remote control between the hoist 
operator and the moving towers. 
The lines and panels delivering mes- 
sages to the remote power units must 
be substantially built and protected, 
and must be located some distance 
from the work area. The operator 
must be in telephonic connection with 
his signalman at the work spot. 
The operator’s roost should have a 
clear view of the total job, and if it 
houses two or more operators it 
should be divided into noiseproof 
cubicles so that the operators are 
shielded from noises originating in 
the roost or outside. All gear, cables 
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New York (1951). 


TWIN CABLEWAYS of 1,700-ft span are being used to build Mt. Morris Dam, 
Cableways are equipped with four-part hoisting lines an- 


chored on American standard compound carriage. Note cable carriers stacked 


on horn attached to left end of carriage. 


Inclined track (in view at upper 


right) takes thrust of counterweighted, moving tail-towers. 


and hoists must be attended by an 
oil-rigger on constant inspection duty. 
To determine the number of rigs 
required, assume that the average 
production of a standard 25-ton 
cableway traveling a distance of 500 
ft at 1,250 fpm and hoisting at 350 
fpm, is 1.3 cu yd of concrete per min. 
Such a cableway will readily handle 
the capacity of two 4-cu yd mixers. 
A 400,000-cu yd job can be handled 
by one such cableway provided it 
covers the required area, by servicing 
the job during one shift and pouring 
during two. This formula can be ap- 
plied to each increment of 400,000 cu 
yd, that is, two rigs will handle an 
800,000-cu yd job and so on until it 
becomes economical to add_ service 
rigs so that concreting can proceed 
during all three shifts. The average 
production will be about 65 percent 
of the theoretical given above. On 
very large jobs, therefore, the over-all 
time allowed for completion controls 
the number of cableways required. 
Where time is not available for the 
main cableway system to service the 
job area, an auxiliary or service 
cableway may be added to move 
forms, men, muck, steel, and machin- 
ery. Service rigs can be slower and 
less complicated and can be station- 
ary. On many projects service rigs 
can be installed for special work, and 
then dismantled and set up again as 
required to serve other areas of the 
structure. For example, a rig set up 


to install gates, trash racks and form 
work on the upstream face of a dam, 
can be reset to serve a powerhouse 
Here a 


downstream. homemade 
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English carriage may suffice pro- 
vided proper hoist equipment is 
available. All stationary cableways 
must be anchored to properly de- 
signed deadmen, preferably of con- 
crete set in deep crosscuts or T- 
tunnels. 

All track cables should be provided 
with properly designed take-up 
tackle, which in addition to its func- 
tion during erection of the track 
cable, will maintain correct sag dur- 
ing operation. Stretch and changes 
in length due to temperature can 
thus be compensated for. When it is 
necessary to pick up uncontemplated 
heavy loads, the tension on the track 
cable can be decreased by increasing 
the sag. Usually two 25-ton cable- 
ways are capable of lifting a 150-ton 
load if the towers can be depended on. 

Most cableways in use today are 
second hand, many times over. Parts 
of the original rigs used for dams con- 
structed over forty years ago are still 
in use—patched up to be sure, but 
still serviceable. Parts of the Hoover 
Dam cableways were used at Parker 
Dam, then at Shasta, and are now in 
use at Phillpot, Mount Morris, and 
Hungry Horse Dams. Cableway 
makers have been and are making 
machinery which has substantial sal- 
vage value. 

When the use of second-hand equip- 
ment is contemplated, the engineer 
must depend on inspection by cable- 
way erectors. The man who will be in 
charge of cableway operation on the 
job is the one who should pass on the 
second-hand equipment and have 
charge of its reconditioning and erec- 


tion. Be sure you get that man before 
you start! Watch out for worn parts 
that may be no longer manufactured 
and expensive to reproduce. New 
cableways require attention too. 
There are usually kinks to be ironed 
out. 

The many cable manufacturers of 
today can be relied on to furnish the 
proper ropes and track cable. It is 
essential to get the actual elastic 
modulus of the track cable so that the 
actual stretch-set and elastic elonga- 
tion can be computed and the proper 
length ordered. The hoist builder 
and the carriage maker combine their 
talents to turn out properly engi- 
neered and guaranteed equipment. 
As with other lines of equipment, the 
modern manufacturer is the engineer’s 
first line of defense. 


WOLFE CREEK DAM, Kentucky, is being 
built by two cableways anchored to a single 
head tower. Operating machinery is in 
moving tail-towers which travel on same 
radial track. Tracks from mixing plant are 
located on far bank crossing under cableway. 


on 

4 
\ \ ) 
\ 4 
| 
| 
| 
| 
xX 
> | 
LX] 
¢ 
| | 
‘ 4 NU 
4 
| 


4 mark design and 


construction of 
tunnel 


DESIGN—. O. BICKEL, M. ASCE, 
Principal Associate, Parsons, Brinckerhoff, Hall & Macdonald, New York, N.Y. 


DESIGN OF THE BAYTOWN 
TUNNEL, a trench and precast 
structure, embraces several new con- 
cepts. Probably foremost among 
these is the elimination of a tremie 
concrete jacket for the tube which re- 
sulted in a considerable saving in con- 
struction cost. (Crvit ENGINEER- 
ING, January 1950, page 26). Another 
innovation was a modification of the 
Schorer theory of pipeline design, 
which simplified the construction of 
the launching cradles. 

The tunnel, which connects the 
cities of Baytown and La Porte, Tex., 
provides the large oil refinery area 
north of the channel with a short 
route to Texas City and Galveston. 
The long trip around the channel, 
or the uncertainties of the previous 
ferry crossing, will thus be elimi- 
nated. Portal-to-portal length of the 
tunnel is 3,000 ft, not including a 550- 
ft length of open approach at each 
end. The roadway is 22 ft wide with 
a minimum clearance of 14 ft at the 
curve. The structure itself is com- 
posed of nine prefabricated sections 
or tubes. 


Pipeline Theory Modified 


The stresses in the completed steel 
shells, as they rest on the launching 
supports, were calculated in accord- 
ance with the theory developed by 
H. Schorer, M. ASCE (“The Design 
of Large Pipe Lines,’’ TRANSACTIONS, 
ASCE, Vol. 98, 1933). Ring and 
longitudinal bending stresses in the 


shell plates are very low. Schorer's 
theory, however, assumes external 
supports at the ring girders at the 
level of the horizontal axis of the 
pipe, which gives the most economical 
size of ring girders but involves com- 
plicated construction of the launch- 
ing cradles. A modification of this 
theory developed by H. A. Foster, 
M. ASCE (Civit ENGINEERING, Sep- 
tember 1949, page 55) was therefore 
applied to the design of the ring 
girders, which are supported at points 
30 deg below the horizontal axis. 
Unit stresses of 22,500 psi for this 
temporary loading were considered 
satisfactory. 

During the placing of the con- 
crete lining, with the tubes afloat, 
longitudinal bending and ring stresses 
change continuously. Excessive 
transverse moments were prevented by 
limiting the increase in draft due to the 
weight of individual pours to about 4 
ft. Lontigudinal bending stresses are 
kept under control by starting the 
pouring at the quarter points and pro- 
ceeding uniformly in both directions. 
A maximum calculated stress of 
26,000 psi in the stiffening rings is 
reached during the second pour, as- 
suming the rings to be cut at the top. 
These ring stresses are reduced rap- 
idly, as the lining begins to partici- 
pate and stiffen the shell until a 
nearly moment-free structure is ob- 
tained when the tube is awash. For- 
mulas developed by James M. Paris 
(“Stress Coefficients for Large Hori- 


CONSTRUCTION—s. P. ANDERSON, Assoc. M. ASCE, 


Chief Engineer, Brown & Root, Inc., Houston, Tex. 


THE CONTRACTOR'S lot is not 
always a happy one, to paraphrase 
Gilbert and Sullivan. In the case 
of the Baytown Tunnel, some of the 
problems encountered are ordinary 
and can be solved by conventional 
methods, but others, to keep the 
job from being dull, have involved 
the working out of special procedures 
and equipment. Sinking the tubes 
for the precast tunnel, now going on, 
falls into the latter category, since 
the unit weight of the water varies at 
different points and at different times 
—from 62.5 Ib per cu ft for fresh 


water, to 69 lb per cu ft for the chan- 
nel sludge found near the bottom at 
the tunnel site. Only a 1-lb differ- 
ence in unit weight of the water 
changes the uplift on a tunnel sec- 
tion by 140 tons. Dredging of the 
trench, on the other hand, might be 
considered in the ordinary category, 
except that the spoil was utilized as 
hydraulic fill for the approach road- 
ways. 

Trench excavation for the tunnel 
was performed by the Standard 
Dredging Co. of Galveston, which 
used one 30-in. and one 24-in. suction 
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FIG. 2. Main section of Baytown Tunnel is being built by trench and precast method. Cut- 
and-cover method is used for 225.75-ft section at each end. 


zontal Pipes,” Engineering News- 
Record, November 10, 1921) were 
used in the calculations for the vari- 
ous loading stages. 

The fresh backfill will have low 
internal friction resulting in a maxi- 
mum lateral pressure coefficient, as- 
sumed to be 0.50. Since this lateral 
pressure reduces the moments caused 
by the direct vertical load in the tun- 
nel, the condition is not critical. 

As the fill consolidates, a critical 
loading is approached since the re- 
duction in lateral earth pressure 
causes an increase in the moment of 
the cross section due to the weight of 
the fill resting directly on the tube. 
A minimum coefficient of 0.27 for 
active earth pressure, correspond- 
ing to a friction angle of 35 deg, has 
been selected for this condition, on 
the basis of a maximum depth of 30 
ft of backfill above the last two 
precast sections at each end. 

After the backfill has completely 
consolidated, it can be considered 
an elastic continuum. External loads 
from future filling to a higher level 


can then be analyzed according to 
the formulas of Boussinesq or Froeh- 
lich, and will give stresses below the 
design stresses. 

The following unit weights have 
been assumed: 
110 psf 
62 psf 
63 psf 


Moist earth above water 
Submerged earth 
Water 


All steel is of regular structural 
grade. Concrete with a 28-day 
compressive strength of 3,000 psi 
has been specified for the interior 
concrete lining, the roadway slabs 
of the precast tunnel, the shells. of 
the cut-and-cover tunnel, the heav- 
ily reinforced part of the building, 
and the retaining walls. Specifica- 
tions for the tremie concrete for 
sealing the joints between the precast 
tubes require a 28-day compressive 
strength of 3,800 psi, but 2,200-psi 
concrete is specified for all other 
uses. 

In concluding, it may be pointed 
out that checks made on the align- 
ment of the completed concrete 


CIRCULAR COMPONENT of tunnel section is lowered into 


position on ship's ways. 


This subassembly, commonly 


called a “can,” is hand welded to tube assembly. Can 
itself is machine welded. 


dredge. About 1*/, million cu yd of 
material from the trench and borrow 
areas were used in the approach fills. 
Excavation was paid for as embank- 
ment at a unit price per cubic yard 
within specified slope limits. Con- 
siderable difficulty was encountered 
on this hydraulic fill work from sub- 
sidence, slides, and the unexpectedly 
flat angle of repose of some of the 
finer material, all of which served to 
increase the amount of material 
pumped. Dredging was started in 
November 1949 and completed in 
January 1950, just in time to permit 
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the south approach to be used as a 
job access road. 

Wabrication and launching of the 
tunnel tubes conformed with conven- 
tional ship construction practices. 
The same equipment, building ways 
and launching technique employed 
for the production of destroyers in 
the last war fitted this job perfectly. 
Consolidated Western Steel Corp. 
was the contractor. 

First the steel shell with stiffener 
rings wasassembled in circular sections 
about 20 ft wide and partially welded. 
Each section, known as a ‘‘can,’’ was 


$" Steet 
Shell Plate 


Concrete Lining 


Sand Cushion 


FIG. 3. Concrete for circular cross sec- 
tion of Baytown Tunnel is cast entirely 
within '/)-in. steel tube. 


lining of the precast tubes showed 
deviations of about plus or minus 
1/,in., indicating the accuracy of the 
design assumptions and the close 
tolerances maintained in the fabri- 
cation of the steel shells and the 
placing of the lining. 

Construction of the tunnel is 
under the jurisdiction of the Texas 
State Highway Department, of which 
D. C. Greer, M. ASCE, is State 
Highway Engineer, R. B. Alexander, 
Assoc. M. ASCE, Bridge Engineer, 
and Jim Douglas, M. ASCE, District 
Engineer in Houston. Parsons, 
Brinckerhoff, Hall & Macdonald are 
the consulting engineers for the de- 
sign of the tunnel and the supervision 
of its construction; and Brown & 
Root, Inc., of Houston, are the con- 
tractors for the precast tunnel. The 
steel shells were built by the Con- 
solidated Western Steel Corp. at 
Orange, Tex. 


(This article is an abstract of Mr. Bickel’s 
paper presented before the joint session of the 
Construction and Structural Divisions, at 
the ASCE Houston Convention.) 
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next placed on power-driven rollers 
and revolved slowly under an auto- 
matic welding machine located in- 
side thecan. The can was then placed 
in position on the building ways and 
hand welded to adjoining cans to 
form a section about 300 ft long. 
Each tunnel section was towed 
separately from Orange, Tex., where 
it was fabricated, to the site by two 
tugs, one forward on the towing bridle 
and one aft, lashed to the stern. The 
113-mile trip on the Sabine River and 
through the Intercoastal Canal and 
Galveston Bay was usually made in 
about 48 hours, depending on wind 
and tide. The ends of each section 
were fitted with fenders and other 
protective devices to minimize dam- 
age in case of collision. Seventy-five 


tons of ballast, in the form of rein- 
forcing steel placed in the bottom of 


each tunnel section, stabilized it 
during the voyage. 

Tow trips were uneventful except 
for two incidents. On one occasion, 
a squall on Galveston Bay made it 
necessary to head the tow into the 
wind and lay to under power until the 
storm had passed, and on another 
occasion, because of a strong tide, 
some 40 minutes were consumed in 
clearing the Port Arthur Bridge, 
one of the tight spots on the route. 

Fortunately the job site permits 
convenient access from both land 
and water. The trench cut at the 
south end of the tunnel was widened 
slightly to provide sufficient water 
area for a small harbor clear of chan- 
nel traffic. The tugs delivered the 
tunnel sections to this harbor, in 
which a work pier was constructed 
along with mooring dolphins. The 
plant is so laid out that the concrete 
lining can be poured in three tunnel 
sections at a time—two from a crane 
on the pier and the third from a der- 
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rick barge. Concrete is placed by 
the Pumpcrete method, the pipes 
passing through manholes in the tun- 
nel sections. The pumps are charged 
by a paving mixer. 

This method is well suited to the 
job as it is necessary in the course of 
the work to change from manhole to 
manhole and from tunnel section to 
tunnel section. Also a section sinks as 
pouring progresses so that the work 
must be conducted at different depths 
of submersion. The dry-batch haul 
method is used and has proved satis- 
factory, the aggregate and cement 
being brought in about one mile by 
railroad. Steel forms are used where 
practicable. 

The only difficulty experienced 
has been in placing the roof pour in 
the tunnel sections. Numerous access 
holes are cut in the shell for this 


SCREEDING ma- 
chine was specially 
designed for grading 
tunnel bed under 
water. Pontoons are 
firmly anchored to 
concrete blocks so 
that they are unaf- 
fected by _ slight 
changes due to tide 
or waves. Steel rails 
are on same slope as 
bottom of trench. 
Steel screed rides 
along rails for about 
75 ft, requiring four 
or five set-ups to pre- 
pare trench for each 
tunnel section. 


operation and the tunnel sections 
are pressure grouted at the ends to 
fill the final voids. 

Work carried out on the tunnel 
sections in this harbor includes pip- 
ing, electrical conduits, and roadway 
slab as well as placement of the con- 
crete lining. 

Passing ships have proved to be a 
disturbing factor but the trouble is 
not from wave action. Underwater 
currents started by the slowly turn- 
ing propellers cause the tubes to 
move so much that the mooring ¢éol- 
phins have been wrecked at times. 
During these movements no surface 
currents or waves are in evidence. 

In the tunnel trench, a base course 
of fine gravel 3 ft deep is being placed 
to receive the tunnel sections. Plac- 
ing and screeding of this base course 
to the design grade is a task requiring 
a special type of floating equipment. 
An under-water steel screed is sus- 
pended by cables from a traveling 
-arriage mounted over two cylindri- 


cal pontoons 100 ft long. The rails 
supporting the carriage are mounted 
on supports which can be adjusted to 
conform to the base-course slope. 

Concrete anchor blocks are placed 
on the trench bottom to fix the ele- 
vation of the rig while screeding. 
Cables between the anchor blocks 
and winches on the rig make it pos- 
sible to submerge the pontoons suf- 
ficiently to overcome small changes 
due to tide and small waves. The 
elevation is then checked and the 
screed lowered accordingly. Travers- 
ing winches, cable and anchors are 
provided to drag the screed and car- 
riage back and forth as the fine gravel 
is placed by clamshell bucket. 
This rig screeds about 75 ft at a set-up 
and so requires four or five set-ups 
to cover a sufficient length of trench 
to receive one tunnel section. The 
base course is put down and screeded 
for each tunnel section just before the 
section is placed. 

After all the concrete has been 
placed in a tunnel section, it still 
floats with the top about 2 ft above 
water. Additional weight in the 
form of ballast is needed to sink it 
and hold it in position against pos- 
sible uplift while the sand backfill is 
placed. The sinking operation would 
be simplified if the unit weight of the 
water in the channel were constant 
but such is not the case, as previously 
mentioned. Gravity tests of the 
water at various times and at dif- 
ferent depths have indicated that the 
complete range from salt water to 
fresh is to be expected. The presence 
of ship-channel sludge further com- 
plicates the problem as the sludge 
weighs up to 69 Ib per cu ft. When 
designing tackle for lifting the tubes, 
a fresh-water condition was assumed 
but when figuring ballast, a heavier 
liquid was assumed. 

Two sinking methods were con- 
sidered. Under one plan the tunnel 
sections would be floated into posi- 
tion, tied to anchors or dolphins, and 
would receive ballast through long 
pipes. Some device, such as hoists 
on piling structures, would be pro- 
vided to lift and pull a tunnel sec- 
tion into position for pinning to the 
adjacent section. This scheme would 
have been slow and therefore more 
vulnerable to dangers from _ ship 
traffic. It would have required the 
men to work in the deeply submerged 
tubes with only the long pipes for 
access. Finally, heavy pile struc- 
tures would have had to be placed 
along the whole length of the trench 
to support the hoisting and maneu- 
vering tackle. 

In the method finally adopted, the 
ballasted tunnel section is suspended 
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beneath two barges. The holding 
lines, through the barges, terminate 
in a multiple-part tackle leading to 
steam hojsts. Thus both the tunnel 
section and the barges are towed into 
position, tied up, and the tube low- 
ered, moved longitudinally and 
pinned. The first step in this operation 
is to move the floating tube to a loca- 
tion where the depth is just enough to 
permit the barges to be floated over a 
tunnel section while it rests on the 
bottom. First ballast is added until 
the section sinks, then the two barges 
are floated over it and the lifting 
lines attached. When the tunnel 
section has been brought up snugly 
against the bottoms of the barges, 
the remaining ballast is added. 

Calculations showed that it would 
not be feasible to design the barges 
and lifting tackle heavy enough to 
lift, in fresh water, a tunnel section 
which was ballasted for the ship- 
channel sludge. Therefore the con- 
tractor decided to pump the tunnel 
trench clear of the sludge and to base 
the design on fresh- and salt-water 
conditions only. 

As a 300-ft concreted tunnel sec- 
tion weighs only about 58,560 tons, 
about 440 tons of ballast is needed to 
sink it in salt water, and an additional 
120 tons of ballast to overcome uplift 
when backfilling. Thus a minimum 
of 560 tons of ballast is needed with 
no safety factor provided. Under 
this condition the lifting tackle and 
barges have to handle a total of 400 
tons, 100 tons per hoist. A 13-part 
tackle for each hoist is necessary. 
This set-up utilizes all the boiler and 
hoist capacity readily available. 

The lack of a safety factor against 
the possibility that a tunnel section 
may float out of position is offset by 
placing concrete block weights in it 
when it is in position and before back- 
filling starts. These block weights 
are removed and re-used, of course, 
when the backfill has covered the 
section enough to hold it in place. 

As of February 15, four tunnel 
sections have been sunk and the 
closure plates at the joints driven; 
two joints have been concreted under 
water; bulkheads have been re- 
moved from one joint; and back- 
filling has been completed as far as 
possible at this stage of the work. 

The most difficult task, that of 
working in the center of the channel, 
where the bottom of the trench is 
90 ft below water level, and where 
ship traffic must be suspended at 
intervals, is yet to come. 

(This article is based on the paper presented 
by Mr. Anderson before the Construction and 
Structural Divisions’ joint session at the 


ASCE Houston Convention.) 
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TUNNEL SECTION 
clears Port Arthur 
Bridge on inland 
waterway, one of 
narrow spots on tow- 
ing route. Each tube 
requires two tugs, 
one forward on tow- 
ing bridle and one aft. 


CONCRETE LINING 
is placed in tunnel 
sections A, B, and C, 
at Baytown anchor- 
age, which was spe- 
cially outfitted for job. 
Sinking scows are 
being assembled at 
extreme left of photo. 
Long tubes on shore 
in foreground are 
pontoons for steel 
screeding machine. 


ROADWAY SLAB IS 
poured in tunnel sec- 
tions by Pumpcrete 
method, well suited to 
job because sections 
are continually sink- 
ing, and pour has to 
move from manhole 
to manhole. White 
ducts in tunnel sec- 
tion provide for ven- 
tilation. 


THREE PHASES of 
work on tunnel 
sections are pictured. 
Tunnel sections at 
left are being con- 
creted; section in 
center, far out, is 
being towed into con- 
creting pier; and sec- 
tion at right is in posi- 
tion to receive sink- 
ing ballast. Sinking 
scows will transport 
ballasted tunnel sec- 
tion to site. 
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New deformation patterns improve 


bond of reinforcing bars 


C. A. WILLSON, M. ASCE, 
Research Engineer, Committee on Reinforced Concrete Research, American lron and Steel Institute, New York, N.Y. 


IMPROVED DEFORMATION pat- 
terns for steel reinforcing bars have 
been given the stamp of professional 
engineering approval through actions 
taken by the American Society for 
Testing Materials and the American 
Concrete Institute. The most recent 
action is that taken by the latter 
group at its San Francisco Convention 
in February 1951, when the revised 
allowable unit stresses for reinforcing 
bars were formally approved. The 
work of ASTM in helping to develop 
the new bars will be described in de- 
tail in later paragraphs, as will also 
that of the American Iron and Steel 
Institute and the National Bureau of 
Standards. This project is an out- 
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standing example of cooperation 
among representatives of government, 
industry, and the profession within 
the framework of a professional so- 
ciety—the American Society for Test- 
ing Materials in this case. 

The Commodity Standards Divi- 
sion of the U. S. Department of Com- 
merce has also approved the new de- 
formation patterns by revising its 
Simplified Practice Recommendations 
on Steel Reinforcing Bars, effective 
August 1, 1950, to be in complete 
agreement with the new ASTM 
specifications. The work of the Com- 
modity Standards Division in promot- 
ing simplified practice is well known. 
Simplified practice is a method of re- 


ducing waste by eliminating super- 
fluous varieties and sizes in industrial 
products, accomplished by the Divi- 
sion through the active cooperation of 
producers, distributers, and users of 
specific commodities. Simplified 
Practice Recommendations for steel 
reinforcing bars have been in use 
since 1925. 


Building Code Changes Coordinated 


Action by the American Concrete 
Institute was essential because corre- 
sponding changes had to be made in 
building codes to assure maximum 
benefit from the more restrictive pro- 
visions of the 1950 ASTM Specifica- 
tions and the 1950 Simplified Practice 
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Recommendations. First ACI’s Bond 
Stress Committee made a study of all 
available data on bond, including the 
three reports mentioned later in this 
article (that on footing tests at the 
University of Illinois, and those on 
the first and second series of bond 
tests made by the National Bureau 
of Standards). 

The Bond Stress Committee then 
formulated and approved a com- 
pletely new set of allowable unit 
stresses for bond during the ACI con- 
vention in 1949, and these were ap- 
proved by the ACI Building Code 
Committee a year later. During 
1950 the revisions were reviewed and 
approved by various administrative 
committees, culminating in formal 
presentation and approval at the re- 
cent ACI San Francisco convention, 
as previously mentioned. These new 
allowable unit stresses are given in 
Table I. 

Briefly, these revisions in allowable 
unit stresses in reinforcing bars recog- 
nize the fact that the new types of 
deformed bars (illustrated on facing 
page) develop sufficient anchorage by 
bond alone to correspond to the 
special anchorage of the old-type bars. 
Consequently, all deformed bars 
under the new provisions correspond 
to the bars with special anchorage 
under the old provisions, and the ACI 
Building Code is changed accordingly. 
Allowable bond stresses for the new- 
type deformed bars are increased sub- 
stantially over those allowed for the 
old-type bars. Top bars—those with 
more than 12 in. of concrete under 
them—are assigned lower bond 
stresses than bars in other positions. 

Allowable bond stresses for plain 
bars (including old-type deformed 
bars not meeting the requirements of 
the ASTM A305 Specifications) have 
been reduced. Such bars must now 
be hooked to give special anchorage. 


Early Deformed Bars Inadequate 


The study of bond in steel rein- 
forcing bars for concrete goes back to 
1906, when M. O. Withey began his 
investigations at the University of 
Wisconsin. In the course of his 
studies (1906-1908) he found that the 
bond between concrete and corru- 
gated bars was about twice that be- 
tween concrete and plain bars. Later 
tests made by Abrams, Gilkey, Wer- 
nisch, Mylrea, Slater, Richart, Davis, 
and Menzel added greatly to our 
knowledge. However, before World 
War II very little use was made of 
this information because many types 
of bars having inadequate deforma- 
tions were still being produced. 

In 1942, when the War Production 
Board was advocating an increase in 
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TABLE I. 


AMERICAN CONCRETE INSTITUTE ALLOWABLE UNIT BOND 


STRESSES IN CONCRETE 


(1947) 


Deformed bars: 
In beams and slabs (without 


0.05f.’ 
In two-way footings (hooked) . 0. 056f,’ 
In beams, slabs, and one-way 

footings (hooked)... . . 0.075f." 

Plain bars: 

In beams and slabs (without 

0.04f," 
In two-way footings (hooked) . 0.045f,’ 
In beams, slabs, and one-way 

footings (hooked)... . . 0. 06f.’ 


* The revised unit stresses shown for deformed 
bars shall be used only for bars conforming to the 
ASTM Tentative Specifications for Minimum 
Requirements for the Deformations of Deformed 
Steel Bars for Concrete Reinforcement, A305-50T. 


allowable tensile stress for reinforc- 
ing steel from 20,000 to 24,000 psi as 
a conservation measure, it was found 
that designers of reinforced concrete 
ships and barges were using stresses 
as low as 12,000 psi because of the 
poor bonding qualities of many of the 
bars being produced. Asa result, the 
WPB organized a committee repre- 
senting industry, government, and 
the technical societies to study the 
subject. This committee developed 
one new pattern; two of the steel 
companies developed new patterns; 
and two companies made important 
alterations in their existing patterns. 

Experimental rollings of these five 
patterns were made, and bond tests of 
*/s-in. bars were conducted at the 
National Bureau of Standards. These 
tests involved the use of both beam 
and pull-out specimens. Four of the 
five experimental bars exhibited bet- 
ter bond characteristics than the 
patterns commercially available, and 
the design developed by the com- 
mittee was one of the best. 


New (Fesruary 1951) 
Deformed bars* (without hooks): 


In two-way footings (except 

Plain bars (must be hooked): 

In two-way footings (except 

top bars)... . 0. 036/,’ 


Deformed bars not meeting these requirements shall 
be classified as plain bars. 

+t Top bars are horizontal bars so placed that more 
than 12 in. of concrete is cast in the member below 
the bars. 


In the latter part of 1943 the Com- 
mittee on Reinforced Concrete Re- 
search of the American Iron and Steel 
Institute was organized. This com- 
mittee, consisting of representatives of 
21 of the leading producers of con- 
crete reinforcing steel, engaged the 
late Roy R. Zipprodt, M. ASCE, as 
its first Research Engineer. In 1944 
and 1945 he held 18 conferences with 
engineers in major cities of the 
United States to secure ideas for other 
needed research in reinforced con- 
crete. Total attendance at these 
meetings exceeded 400, and many 
valuable suggestions were obtained. 
The following subjects for research 
were among those proposed most fre- 
quently: 

Footings 

Bond and anchorage 
Splices and spacing 
Plastic flow 

Diagonal tension 

Torsion in beams 
T-beam flange width 
Ultimate theory of design 


TABLE Il. DIMENSIONAL REQUIREMENTS FOR DEFORMED STEEL BARS 
FOR CONCRETE REINFORCEMENT 
From 1950 ASTM Tentative Standard Specifications A305 
NomInaL DIMENSIONS, 
Rounpb Sections REQUIREMENTS OP DEFORMATIONS 
Bar Unit Wr., Cross 
No.* Le Per Fr Diam- Sectional Perim Max. Avg. Min. Max. 
eter Area eter Spacing Height, Gap, 
In. Sq In In In In. In.t 
3 0.376 0.375 0.11 1.178 0. 262 0.015 0.143 
4 0.668 0.500 0.20 1.571 0.350 0.020 0.191 
5 1.043 0.625 0.31 1.963 0.437 0.028 0.239 
6 1.502 0.750 0.44 2.356 0.525 0.038 0.286 
7 2.044 0.875 0.60 2.749 0.612 0.044 0.334 
‘ 2.670 1.000 0.79 3.142 0.7 0.050 0.383 
ot 3.400 1.128 1.00 3.544 0.790 0.056 0.431 
10t 4.303 1.270 1.27 3.990 0.889 0.064 0.487 
11t 5.313 1.410 1.56 4.430 0.987 0.071 0.540 


* Bar numbers are based on the number of !/5 
inches in the nominal diameter of the section. 

+ Bars numbered 9, 10, and 11 correspond to 
former 1-in. sq, 1'/s-in. sq, and 1'/;-in. sq sizes, and 


are equivalent to those former standard bar sizes in 
weights and nominal cross-sectional areas 
t Chord of 12'/: percent of nominal perimeter. 
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BOND STRENGTH of these 17 bar patterns was tested by pull-out method. Tests were conducted by Arthur P. Clark for Committee on Re- 
inforced Concrete Research at U.S. Bureau of Standards in 1944. Bars numbered 8, 9, 6, 3, 4, and 5 received highest ratings, in that order. 


Acting on these recommendations, 
the Committee established a research 
project on footings at the University 
of Illinois in 1944 under the direction 
of Prof. Frank E. Richart, M. ASCE. 
One series of tests consisted of 24 wall 
footings, and the other six series con- 
sisted of 132 isolated column footings 
carrying a short section of column 14 
in. square. Most of the footing slabs 
were 7 ft square, but some rectangu- 
lar specimens were made. A few tests 
included the use of welded-bar mats, 
and several tests were made with a 
pedestal built in between the column 
stub and the footing slab. 

The major part of the investigation 
consisted of three series of column 
footings designed to fail primarily by 
tension, diagonal tension, and bond 
respectively—a total of 112 tests. 
Five types of reinforcing bars were 
used—two new-style deformed bars, 
two old-style deformed bars, and one 
plain bar. 


Conclusions Drawn from Tests 


From these tests the following con- 
clusions were drawn: 

1. Hooks deformed bars 
showed no particular advantage over 
straight bars in resisting failure by 
bond or diagonal tension when new 
types of improved deformed bars were 
used. 

2. Diagonal tension seemed to be 
the most critical factor in footing de- 
sign. 

3. There are advantages to be 
gained by using welded bar mats or 
pedestals. 

4. The full statical moment—not 
85 percent of that value—should be 
used in design. 

This footing project was reported 
in detail in the American Concrete 
Institute Journal for October and 
November 1948. 

Early in 1944 the Committee on 
Reinforced Concrete Research re- 
quested ACI’s Bond Stress Commit- 
tee to develop a test procedure for 
comparing the effectiveness of differ- 
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ent types of reinforcing bars in bond. 
Recognizing that improvement in the 
bonding characteristics of these bars 
would be of great benefit to all users 
of reinforced concrete construction, 
the Bond Stress Committee immedi- 
ately began a study of the subject. 

After months of work, the members 
of the group outlined a test procedure 
involving the use of beam specimens 
rather than the simpler and less ex- 
pensive pull-out specimens. Reasons 
for this decision were as follows: It 
was believed that the bond developed 
by an improved deformed bar in a 
pull-out specimen would not be com- 
parable to the bond actions of the 
same bar functioning as tensile re- 
inforcement in a beam. The concrete 
surrounding the steel is subjected to 
compression in pull-outs and to ten- 
sion in beams. 

Spiral reinforcement is frequently 
used in pull-out specimens to prevent 
splitting, whereas no such reinforce- 
ment is used in beams. This practice 
leads to vertical casting of pull-outs 
while beams are generally cast hori- 
zontally. Because of these differences 
the members of the Bond Stress Com- 
mittee chose the beam type of test 
specimen. 


Bureau of Standards Tests 17 Patterns 


While the ACI Bond Stress Com- 
mittee was engaged in these delibera- 
tions, elimination pull-out tests were 
being conducted at the National 
Bureau of Standards by Arthur P. 
Clark, Assoc. M. ASCE, under the 
sponsorship of the Committee on 
Reinforced Concrete Research. Tests 
of 17 different patterns of deformed 
reinforcing bars were made to deter- 
mine their resistance to slip in con- 
crete. Bars were cast in the pull-out 
specimens in a horizontal position. 
In certain cases bars were placed near 
the top of the specimen and in other 
cases near the bottom. Those cast in 
the top position were much less effec- 
tive than those cast in the bottom. 

Bars were rated on the basis of their 
performance through a wide range of 
slip values taken at both the loaded 
and the free end of the specimen. 


The 17 bars tested and rated are illus- 
trated at the top of this page. The 
tests were reported in detail in the 
ACI Journal for December 1946. 


Bond by Pull-Out and Beam Tests Compared 


On completion of these tests in 
1946, the Committee on Reinforced 
Concrete Research immediately 
authorized the establishment of a 
more comprehensive program of re- 
search on bond. This broader pro- 
gram was conducted at the National 
Bureau of Standards, also under Mr. 
Clark's direction, to take full ad- 
vantage of the knowledge gained from 
the preceding series. The primary 
purpose was to determine the bond 
value of concrete reinforcing bars 
when tested in beam specimens in 
accordance with the test procedure 
developed by the ACI Bond Stress 
Committee, previously described. 
Additional objectives were to deter- 
mine the correlation between the re- 
sults of beam and pull-out tests made 
at the same time under identical con- 
ditions; to establish the effect of bar 
size and concrete strength on bond; 
and to test experimental designs or 
patterns of deformations developed 
by reinforcing-bar producers after the 
preceding series was completed. 

The 16 bars tested in this program 
are shown at the top of the facing 
page. Comparing this series with the 
1944 tests by Mr. Clark, it will be noted 
that several patterns were eliminated 
and several new variations added. A 
plain bar and an old-style deformed 
bar were included for purposes of 
comparison. Three mixes of con- 
crete were used having nominal 2S- 
day cylinder strengths of 6,000, 
3,500, and 2,000 psi. Three sizes of 
bar were used having nominal diam- 
eters of 1'/s in., 7/s in., and !'/9 in. 
Beam specimens were 8 X 18 in. in 
cross section, 78 in. long, with a 72-in. 
span. Pull-out specimens were 8 X 9 
in. in cross section and were 8, 12, and 
16 in. long to provide a range of em- 
bedments. 

All specimens were cast in a hori- 
zontal position, half with the bar held 
near the top and half with the bar 
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THESE 16 bar patterns were tested for bond in beam specimens at National Bureau of Standards in 1946, by Arthur P. Clark. 


sponded closely with findings from pull-out tests. It was concluded that less expensive pull-out tests can give reliable measure of bond. 


held near the bottom. To compare 
the effectiveness of different patterns 
of deformations, bond stresses were 
determined at slips as low as 0.00005 
in. at the free end of the specimen and 
as high as 0.01 in. at the loaded end. 
The more important results of these 
tests are as follows: 

1. The correlation between results 
of beam and pull-out tests showed 
that pull-out tests can give reliable 
estimates of the bonding efficiency of 
deformed reinforcing bars. 

2. The increase in bond strength 
obtained by increasing the compres- 
sive strength from 2,000 to 3,500 psi 
is much greater than that obtained by 
increasing the compressive strength 
from 3,500 psi to 6,000 psi. 

3. The small variations in unit 
bond strength obtained by using bars 
of three different sizes followed no 
particular pattern. 

4. Bond strengths obtained with 
improved bars having increased 
height or closer spacing of deforma- 
tions, or both, were much greater 
than those developed by bars in 
common use when present-day build- 
ing-code provisions were written. 


Publication of Test Results 


A detailed report on the second 
series of bond tests made at the Na- 
tional Bureau of Standards was pub- 
lished in the Journal of the ACI for 
November 1949. 

Other research projects established 
under the sponsorship of the Com- 
mittee on Reinforced Concrete Re- 
search are as follows: Longitudinal 
Distribution of Bond Stress, at Cor- 
nell University; Plastic Flow, at 
the University of Wisconsin; Splices 
and Spacing of Bars, at lowa State 
College; and Diagonal Tension, at 
the National Bureau of Standards. 
Reports on the results of these tests 
will be published and available for 
distribution in the near future. 

Knowledge gained from these re- 

sarch programs made it possible to 
establish a set of requirements for de- 
formed reinforcing bars that would 
have superior bonding qualities. 
Douglas E. Parsons, M. ASCE, of 
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the National Bureau of Standards, 
took a leading part in developing the 
first drafts of these specifications. 
With active cooperation between pro- 
fessional engineers and representatives 
of government and industry, the first 
official requirements for the deforma- 
tions of concrete reinforcing bars were 
adopted as a tentative standard by 
ASTM in June 1947. [When Mr. 
Zipprodt died in June 1947, Mr. 
Willson succeeded him. } 

In these specifications a deformed 
concrete reinforcing bar was defined 
as one which conforms to the ASTM 
Standard Specifications for Billet- 
Steel, Rail-Steel or Axle-Steel Bars 
for Concrete Reinforcement, and has 
lugs, protrusions, or deformations 
which would inhibit longitudinal 
movement of the bar relative to the 
surrounding concrete.  Billet-steel 
bars must be rolled from new billets 
of properly identified heats of open- 
hearth or electric-furnace steel or lots 
of acid-bessemer steel; rail-steel bars, 
from standard-section tee rails; and 
axle-steel bars from carbon-steel axles 
for cars and locomotive tenders in 
four specified standard journal sizes. 

Certain dimensional requirements 
were also established. The most im- 
portant of these stated that the maxi- 
mum spacing of deformations should 
not exceed the nominal size, and that 
the minimum height of deformations 
should not be less than 5 percent of 
the nominal diameter for the seven 
larger sizes, nor less than 4 percent of 
the nominal diameter for the two 
smaller sizes. Later, on the advice of 
the ACI Bond Stress Committee, the 
maximum spacing of deformations 
was reduced to equal seven-tenths of 
the nominal size of the bar, and these 
more restrictive specifications became 
a 1949 Standard of ASTM. 


Round Bars Solve Manufacturing Problems 


With these stiffer requirements as 
to height and spacing of deformations, 
it became evident that it would be 
difficult to produce the three large- 
size square bars—| in., 1 '/s in., and 
1 '/4 in.—so provision was made for 
the production of round deformed 


12 13 15 17 


Results corre- 


bars having cross-sectional areasequiv- 
alent to these three large-size square 
bars. The new bars have diameters of 
about 1'/s in., 1'/4 in. and in. 

Then came the question of designa- 
tions. It seemed awkward to refer 
to a bar as a “‘|'/-in. square equiv- 
alent round,” so provision was made 
for a numbering system extending 
from 3 to 11. Bar numbers are based 
on the number of '/s in. included in 
the nominal diameter. The relation- 
ship is exact for the six smaller sizes, 
3 to 8, and approximate for the three 
larger sizes, 9 to 11. The relations 
between bar numbers, unit weights 
and nominal dimensions are shown in 
Table II, taken from the 1950 revision 
of the ASTM Specifications for the de- 
formations of concrete reinforcement. 

Bars meeting these requirements 
are being produced in a variety of 
patterns, as illustrated at the begin- 
ning of this article. The three basic 
ASTM Specifications for concrete re- 
inforcing bars, Al5 Billet-Steel, A16 
Rail-Steel, and A160 Axle-Steel, have 
been revised to give full recognition 
to the new deformation specification 
and the numbering system. With 
these modifications the deformation 
specification A305 and the three basic 
specifications, Al5, Al6, and A160, 
became the new 1950 tentative stand- 
ards of ASTM. These revisions were 
prepared by Subcommittee V of the 
ASTM Committee A-1 on Steel. 

When completed, these tentative 
standards were reviewed and ap- 
proved by letter ballot of the 272 
members of the main Committee. Of 
this total, 142 represent consumers 
and general interests, and 130 repre- 
sent producers. 

The prompt actions taken by the 
American Society for Testing Mate- 
rials and the American Concrete 
Institute have served to shorten the 
usual lag between research and prac- 
tice. The great advances made re- 
cently in the development of im- 
proved deformed reinforcing bars are 
being given official recognition of a 
sort which will permit more intelligent 
design and more economical construc- 
tion of reinforced concrete structures. 
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FIG. 1. Cross-sections through combined 
workhouse and drier (left) and through 
drier alone (right) show variety of walls, 
beams, and openings which occur in this 
type of structure. Floors and bin bottoms 
(which hang from bin walls) are built later. 


DECEMBER 13—Slip form for workhouse 
and drier building has completed one day's 
pour. Walls, columns and beams are all 
poured in one operation, but floor slabs are 
poured later. 


Coole? bin 
bu 


THE IDEA of stripping forms from 
concrete in four hours, or of pouring 
a building 137 ft high in which the 
concrete at the base is only seven 
days old, is enough to raise the eye- 
brows of many experienced con- 


DECEMBER 23—Drier structure has risen 
to its full height of 137 ft, while workhouse 
continues upward. Work was stopped at 
elevation shown for three-day Christmas 
week-end. 


Walls, beams, and columns 


are all poured by single form 


Slip form speedily 


erects grain building 


JAMES W. MACDONALD, JR., Jun. M. ASCE 
Engineer, Macdonald Engineering Company, Chicago, Ill. 


struction men. Yet practices such 
as these are commonplace, and in 
fact essential to the successful use 
of the sliding form. 

Sliding forms are concrete forms 
which can be raised while the con- 


DECEMBER 30—-Workhouse is topped out. 
Total wall height of 233 ft 6 in. was poured 
in 14 days and 15 hours, or an average of 
8 in. per hour. Weather was close to 
freezing during most of pour. 
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crete is still in a plastic state, per- 
mitting the continuous pouring of 
high walls. Originally developed for 
use in the construction of bulk storage 
bins, they are used today in a variety 
of complicated structures. The work- 
house of the 2,000,000-bu grain 
elevator under construction for the 
General Foods Corp. at Evansville, 
Ind., is a good illustration of unusual 
techniques in the application of the 
sliding form to building construction. 
The structure (Fig. 1) is 234 ft high 
and is essentially a multiple-story 
building whose primary purpose is to 
house the weighing, cleaning, elevat- 
ing, and drying machinery for the 
grain, which is stored in two adjacent 
groups of round silos. The bins in 
the building are for use in connection 
with this machinery. The drier part 
of the structure is only about two- 
thirds the height of the workhouse 
proper. 

All walls, columns, beams, and 
girders above the ground floor were 
poured with a single sliding form. 
The floors were poured convention- 
ally later and were either supported 
on the beams poured in the slip 
form, or, as in the case of bin bot- 
toms, were hung from the bin walls 
with long stirrups. Prints, or keys 
to fit the ends of the slabs, were 
placed in the outside walls to help 
carry the floors. These keys were 
2 in. deep. 

Columns, octagonal in cross sec- 
tion, were formed at the intersection 
of four walls by providing very large 
fillets at these points. As the form 
progressed upward to a point where 
column loads were substantially re- 
duced, the cross-sectional area of the 
columns was decreased by placing 
wood fillers in the form to reduce the 
length of the fillets between walls. 

The slip form was built of timber 
in one unit. All beams for the 
various floors were aligned vertically 
one above another so that no form 
changes were required as the work 
progressed upward. 

The form is 4 ft high, built of 
center-matched 1 X 4 timbers verti- 
cally and supported by two horizontal 
wales, each consisting of two or three 
2 X 8's (Fig. 2, at right). The ribs of 
the inside and outside form are held 
together at intervals of about 8 ft 
by structural steel or wooden hair- 
pin yokes in which the jack is 
mounted. The upward thrust of the 
jack against the yoke is transferred 
to the form ribs, either through the 
legs of the yoke or through lift rods. 

The construction process is 
straightforward and simple, but the 
many tasks that must be done quickly 
and simultaneously make expert 
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supervision a necessity. The wall 
forms support a wooden platform or 
deck at their top edge, which usually 
extends over the entire area of the 
building. This platform acts as the 
working deck for the men who place 
reinforcing, pour concrete, operate 
jacks, and set openings. As _ the 
deck is an integral part of the form, 
the men on the deck are raised with 
the form and therefore are always 
directly over their work. 

Concrete is hoisted in a wooden 
tower at one end of the structure, 
spouted to a hopper on the deck, and 
wheeled across the deck in buggies to 
the place where it isto be deposited. 
Reinforcing steel is raised and stored 
on this deck or on racks above it until 
placed. 

Since the top surface of the con- 
crete is in a plastic state when the 
next concrete is poured over it, a 
completely monolithic wall results. 
This feature is of special advantage in 
buildings for the storage of bulk 
materials such as grain, cement, or 
sugar, where watertightness is essen- 
tial. At all times the top of the form 
is kept within 18 in. of the concrete 
surface (except, of course, at the 
beginning of operations) so that the 
concrete can easily be worked with 
spades or small vibrators. 

The wall immediately below the 
form is from 4 to 8 hours old and can 
be easily finished by rubbing with a 
wood float without the use of grout. 
This finishing, done from a scaffold 
hung beneath the form around the 


SINGLE SLIP-FORM for both workhouse and 
drier structure is erected in position (right). 
Note filleted corners which form columns of 
octagonal cross section as form ascends. 
Yokes seen bracing inner and outer forms 


= 
Yoke 


2 
Working deck 


~1*4 center matched 


Double 2x8 wales- 


outside of the building, produces a 
wall of very uniform appearance. 
For winter work, tarpaulins are hung 
around the outside of the form and 
down over the finisher’s scaffold. A 
steam line is run around the building 
directly under the form, to keep the 
concrete enclosed by the tarpaulins 
warm. 


Forms Slip Past Windows and Doors 


Window openings were framed in 
wood and set in the walls at their re- 
quired location. The frames were 
made the desired size and the same 
thickness as the walls in which they 
were to be located, so that the form 
could easily pass by them after they 
were set. Channel door frames were 
also set and concreted into position 
as the form passed by. 

In locations where it was desired to 
omit a partition between columns, the 
wall itself was simply blocked out in 
much the same way as the windows 
and other openings. It can be seen 
that if a wall is blocked out for a 
certain height, then poured for a few 
feet and again blocked out, the few 
feet of concrete poured will, in effect, 
form a beam spanning the distance 
from column to column. Because of 
the bulky size of these large blockouts 
and the interference of jacks and 
yokes, the blockouts must be solidly 
built, shored and braced, as the form 
is jacked past them. The carpenter 
gang on this work used a finisher’s 
scaffold inside the building for the 
work that had to be done under the 


across pouring spaces are part of jacking 
devices. See FIG. 2, left, for typical cross 
section through wall of sliding form. Timber 
decking serves as working area for workmen, 
and rises with form as it is jacked upward. 
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TYPICAL SLIP-FORM for grain silos pro- 
vides for pouring 18 silos at one time. 
Simple shape of silo makes it ideally suited 
to slip-forming. 


STEEL YOKES of jacking devices act as 
bracing across inner and outer forms. 
Jacks act against yoke to lift form. Note 


open area for workmen who are placing 
steel reinforcing in silo wall. 


CONCRETE is poured into forms from bug- 
gies, which are loaded by hoppers on form 
deck. Mix is hoisted to hoppers in timber 
tower. Jacking speed limits pour to depth 
of 18 in. at all times, so that concrete can be 
easily worked or spaded. 
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form. Where the jack rods had no 
concrete surrounding them, stiffeners 
of 4 X 4 lumber were bolted to them 
to prevent them from buckling. 

At El. 137, the drier part of the 
structure had reached its full height, 
but the rest of the building, the work- 
house section, had 97 ft to go. At 
this point, the form was stopped 
momentarily and filled full of con- 
crete. As this was the last concrete 
required in the drier walls, that part 
of the form was cut loose from the rest 
by sawing through the ribs of the 
three drier walls where they inter- 
sected the common wall between the 
drier and the workhouse. This com- 
mon wall was now the outside wall of 
the workhouse for its remaining 
height. Where the three drier walls 
were cut off, 4-ft bulkheads were set 
into the workhouse section of the 
form. With the form now in two 
parts, the workhouse section con- 
tinued to rise, the drier section being 
left behind. 


Rising Speed of Forms Is Important 


The speed with which the form is 
raised is one of the most important 
variables in this method of construc- 
tion. If the form is raised too fast, 
the concrete will not have time to 
reach its initial set and will fall out 
below the forms. If the jacking is 
too slow, the concrete will stick to the 
form and rise with it. The optimum 
speed depends on the setting time of 
the cement and on weather condi- 
tions. The form will jack with less 
effort the greater the depth of con- 
crete that is plastic, but the plastic 
concrete should not be allowed to get 
lower than the bottom rib. This 
depth can be tested from the deck by 
plunging a reinforcing rod into the 
concrete and measuring the distance 
it will penetrate. 

Much has been printed about the 
speed of construction obtainable with 
sliding forms. It is indeed remark- 
able to pour a large battery of silos 
137 ft high, containing upwards of 
5,000 cu yd of concrete, in a little 
over seven days. Speed, however, is 
one of the inherent qualities of this 
type of construction. In addition to 
depending on the factors affecting the 
set of the concrete, the speed at which 
a building can be raised depends on 
the difficulty of the job and the ex- 
perience of the crew. 

In the early days, before the advent 
of modern, finely ground cement, 4 ft 


CONCRETE immediately beneath form is 
finished with wooden float. No grout is 
needed since concrete in this area is only 4 
to 8 hours old. 


was considered a good day’s work. 
Average construction speed today is 
from 12 to 16 ft per day, while 20 ft a 
day is not unusual. In Corpus 
Christi, in 1949, with hot weather 
and ideal conditions, the cement 
storage silos for the Halliburton 
Portland Cement Co. were raised their 
total height of 93 ft 3 in. in 100 
hours. This is an excellent record 
for a single, sustained pour, but 
greater speeds no doubt have already 
been made, or if not, certainly will be. 

Construction of a building of this 
type with sliding forms poses many 
economic problems not usually found 
in the construction of grain silos. 
Silos usually have few blockouts and 
openings and only a small carpenter 
gang is required. Also, the rate of 
pouring the concrete is uniform. 

In a structure like the Evansville 
workhouse, however, the concrete 
pouring rate fluctuates greatly as the 
form moves from one level of the 
structure to another. Where bins are 
located and all walls are being poured, 
a large quantity of concrete is re- 
quired and there is very little car- 
pentry work. Conversely, here 
most of the walls are blocked « the 
concrete demand is small and the car- 
pentry work is tremendous. To vary 
the size of the carpentry and labor 
gangs with these changes is not prac- 
tical as they occur frequently and at 
times which cannot be predetermined 
exactly. Thus, there are times on 
this type of structure when labor is 
not used to its fullest advantage, 
with a resulting loss in economy. 
Unit costs on a workhouse may run 
from 50 to 100 percent more than 
similar costs on a group of silos, de- 
pending on the relative complexity of 
the two structures. 

The sliding form remains, however, 
the most economical construction 
method for a building of this type. 
It is apparent that the necessary form 
work, shoring and scaffolding necessi- 
tated by conventional form methods 
would be prohibitive. 

The economy of the slip form for 
the workhouse structure was on its 
own merits for this particular struc- 
ture and had nothing to do with the 
fact that slip forms were also used in 
the silos. There was no reuse of forms 
from one structure to another. Time 
was not a deciding factor, but it was 
a very fortunate benefit obtained with 
the sliding form. 

Macdonald Engineering Co. was 
the engineer and contractor for these 
General Foods Corp. structures. 

(This article represents a shortened form of 
the paper presented by Mr. Macdonald before 
the Construction Division at the ASCE Hous- 
ton Convention.) 
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Radar— 


Tomorrow's rain gage 


RADAR, the high-frequency radio 
device developed during World War 
II, is now being used by the Illinois 
Water Survey to detect, track and 
quantitatively measure rainfall over 
the northern half of Illinois. Radar’s 
ability to detect and track rainfall 
was recognized by its military users 
but has not been deeply explored in 
the field of hydrometeorology. 
Present rain-gaging techniques do 
not provide the accuracy desired by 
engineers and meteorologists. On 
the smaller watersheds under study 


in Illinois, with gage densities of one - 


gage for 15 sq miles, prior to 1948, 
large differences in rainfall have been 
encountered. 

These differences have been more 
pronounced when the precipitation 
occurred in the form of local showers 
or thunderstorms, and in Illinois the 
bulk of the year’s precipitation comes 
from such storms. Even if the den- 
sity of the network were to be in- 
creased tenfold, the details of rainfall 
from small storms would still be 
difficult to gage accurately, and the 
task of collecting and compiling all 
the additional data would be huge. 

When rain-making activities in 
1947 boomed forth with great vigor, 
interest was so great that the Pfister 
Hybrid Corn Co. of El Paso, IIl., in 
cooperation with the Illinois Water 
Survey, organized a scientific pro- 
gram to evaluate the possible bene- 
fits of induced precipitation. A war- 
surplus AN APS-15 radar set was 
purchased by the cooperating group 
to be used for the tracking of both the 
aircraft and the rainfall during any 
rain-making attempts. 

Although rain-making activities 
diminished gradually, the utility of 
the radar unit for portraying the 
extent of the rainfall area became 
evident. The quantity of rainfall, 
it appeared, could also be determined 
with this equipment. Thus a radar 
set scanning a radius of 70 miles, or 
15,000 sq miles, might give the 
quantity of rainfall deposited in that 
area and thereby supplement or even 
eliminate the standard rain gage. 

The principle of radar involves 
emiting a short, intense pulse of 
energy which is confined within a 
narrow beam as it travels outward. 
If the beam strikes an object, a small 
part of the energy is reflected and 
returns as an echo to the point of 
transmission, where it is amplified 
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and presented on a cathode-ray tube. 
One standard presentation unit is 
the PPI scope, or plan-position indi- 
cator. The range and bearing of the 
object are readily determined. 

To study the relationship between 
the radar image and actual rainfall 
intensities, a dense 3l-gage network 
of weighing-bucket rain gages was 
established during the middle of 
July 1950 in the vicinity of Washing- 
ton, Ill. The network covers the 
Farm Creek watershed and 
rounding area above East Peoria. 
The gages are generally spaced about 
miles apart. 

Instead of the standard S-in. col- 
lector, a 12.648-in. collector was used, 
which expanded the vertical scale 
2'/. times. The standard drum clock 
was used with six hourly gears so 
that one complete revolution covered 
only a six-hour period. With both 
these modifications, 5-min rainfall 
amounts, as well as the 1-min rate of 
fall, were easily determined with a 
fair degree of accuracy. The radar 
station is located 15 miles to the 
east of the nearest edge of the rain- 
gage network, on the third floor of the 
Pfister Building in El Paso, Ill. 

A second network of 45 rain gages 
surrounded the radar installation, 
and a third network consisting of 7 
recording gages in 5.2 sq miles, at 
Urbana-Champaign, was available 
through a separate project set up 
in cooperation with the Department 
of Civil Engineering of the Univer- 
sity of Illinois. 

In order to determine signal in- 
tensity on the radar, a modification 


FIG. 1. 


obtained by intensified system of rain gages, (b). 


G. E. STOUT, and F. A. HUFF, Meteorologists, 
Engineering Subdivision, State Water Survey, Urbana, Ill. 


was built in whereby the received 
power signal which produced the 
storm image was amplified stepwise 
according to a preset pattern. The 
image variation on the ‘plan-position- 
indicator scope was then photo- 
graphed on 16-mm film at a rate of 
about 6 frames per min. The camera, 
recording only those areas on the 
scope within which the signal strength 
exceeded the threshold of optical 
perception, was able to obtain, in 
successive pictures, a complete out- 
line of the entire storm and outlines 
of increasingly more intense rainfall 
areas inside the storm (Fig. 1). A 
total of 8 such intensity steps were 
provided, but few storms occurred 
in which rates of precipitation were 
high enough to cause a return to be 
recorded at Steps 7 and 8. 

It is evident from the Illinois 
studies that a great many modifica- 
tions in normal radar design and 
operation are still necessary to per- 
fect equipment that will record rain- 
fall quantitatively. The principal 
bugaboo in measuring rainfall by 
radar is attenuation, a phenomenon 
by which the radar signals that pene- 
trate the storm and reflect back to 
the receiving set, are weakened, appar- 
ently by the scattering and absorption 
of the raindrops on the radio waves. 
Accordingly, while the radar appears 
to give a highly accurate representa- 
tion of rainfall rates on the near side 
of the storm, it is subject to serious 
errors on the far side of the storm. 
(The paper of which this article is an abstract, 
was presented before the Hydraulics Division 
at the ASCE Houston Convention.) 


LINES OF EQUAL rainfall intensity obtained by radar, (a), closely parallel those 


Lines in (a) received on plan-position 


indicator of radar set, were established by varying reception intensity as indicated by Roman 
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Lines in (5), indicating rainfall in inches per hour, were chosen to correspond 
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TURNING BASIN, four air miles from center of Houston, accommodates ocean- 
going vessels and supertankers, which have passed through 50 miles of Houston 
Ship Channel from Gulf of Mexico. Inland seaport of Houston ranks second to 
Port of New York in tonnage. For half a century the channel has undergone 
widening and deepening by pipeline dredging under direction of Corps of 
Engineers. Where and how to dispose of spoil now constitute serious economic 
problems. 


Dredges enlarge 50-mile 
Houston Ship Channel 


KENNETH HEAGY, M. ASCE 
Chief, Engineering Division, Galveston (Tex.) District, Corps of Engineers 


FIG. 1. HOUSTON SHIP CHANNEL provides deep-water navigation for dis- 
tance of 50 miles from Gulf of Mexico to Turning Basin not far from heart of 
Houston, Tex. Port is second only to New York in volume of tonnage handled. 
Work begun in 1872 to provide channel 25 ft deep was completed in 1915. 
Congressional authorization now calls for minimum depth of 36 ft, and local in- 
terests are pressing for amendment to this authorization increasing the depth to 
40 ft along the lower 46 miles of the channel. Disposal of 50 million more cubic 
yards of spoil within limits of economical pumping would be involved. 


THE HOUSTON SHIP CHAN- 
NEL, which was first authorized by 
Congress in June 1872, has under- 
gone an almost continuous program 
of deepening and widening to ac- 
commodate the ever increasing sea- 
going traffic. In this program of de- 
velopment, more than 60,000,000 cu 
yd of new-work material and 112,- 
000,000 cu yd of maintenance ma- 
terial were removed by dredging 
between July 1927 and June 1950 
Disposal of dredge spoil has been a 
dificult problem along the 25-mile, 
land-locked section of the channel 
(Fig. 1). 

From Bolivar Roads, where Gal- 
veston Bay meets the broad Gulf of 
Mexico, the Houston Ship Channel 
extends a total distance of 50 miles 
to the Turning Basin, which is less 
than 4 air miles from the center of 
downtown Houston, and the head of 
deep-water navigation at one of 
America’s busiest deep-sea ports. 
Since the founding of the city in 
1836, the people of Houston have 
dedicated their efforts to the de- 
velopment of an inland seaport. In 
1948 the shipping which passed 
through the Houston Ship Channel 
made the port of Houston second 
only to New York in the volume of 
tonnage handled. 

Current authorizations by Con- 
gress call for a minimum depth of 36 
ft throughout the channel and in the 
Turning Basin. When this present 
project is completed, the channel 
will have a minimum bottom width 
of 400 ft from Bolivar Roads (Mile 0) 
to 5,000 ft above Baytown ( Mile 27); 
of 350 ft thence to the mouth of 
Boggy Bayou (Mile 38); and of 300 
ft thence to the Turning Basin 
(Mile 50). In addition, turning 
points 36 ft deep at the mouth of 
Hunting Bayou and at the lower end 
of Brady Island are authorized, to- 
gether with off-channel silting basins. 
Above the Turning Basin a light- 
draft channel, following the course 
of Buffalo Bayou, extends to Main 
Street, virtually the center of Hous- 
ton. Congressional authorization 
for the light-draft extension calls for 
a depth of 10 ft below mean low tide 
over a 60-ft bottom width. 

Altogether, approximately $34,- 
250,000 have been spent on the 
widening, deepening, and mainte- 
nance of the Houston Ship Channel. 
An additional expenditure of approx- 
imately $7,000,000 will be required 
to complete the project to its author- 
ized dimensions. Local interests are 
requesting the present Congress for 
an amended authorization to in- 
crease the depth to 40 ft, rather than 
36 ft, along the lower 46 miles. 
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SPOIL DISPOSAL IN INDUSTRIAL AREA POSES PROBLEMS AND INFLUENCES COSTS 


Houston is an industrial port. 
Approximately 75 percent of her 
cargoes emanate from nearly 100 
industrial plants and terminals lin- 
ing the channel or located nearby. 
The port has a total of 94 wharves, 
piers, and moorings, of which 70 are 
used by ocean-going vessels. These 
wharves, piers, and moorings line the 
25-mile stretch of the channel from 
Morgan Point to the Turning Basin, 
and the light-draft extension above 
the Turning Basin. 

The industries making the largest 
contribution to the commerce of this 
waterway are those engaged in the 
production of crude oil and the re- 
fining of petroleum. Between Mor- 
gan Point and the Turning Basin, 
there are 9 large oil refineries with a 
combined daily capacity of 416,000 
bbl of petroleum products. Other 
industries include shipbuilding 
yards, steel smelting and fabricating 
mills, chemical plants, fertilizer 
plants, a paper pulp mill, rice mills, 
synthetic rubber plants, flour mills, 
breweries, cotton compresses, con- 
tainer manufacturing plants, food 
processing plants, building material 
plants, and numerous wholesale, re- 
tail and service establishments. 

According to the official tonnage 
statistics of the Corps of Engineers, 
the cargo moving over the Houston 
Ship Channel during the calendar 
year 1948 totaled 38,904,446 short 
tons, and this volume of commercial 
shipping can be expected to increase. 
It follows that further widening, 
deepening, and easing of bends in the 
channel and the dredging of addi- 
tional turning basins in the bayou 
section will be required to facilitate 
navigation. 

The increase in industrial develop- 
ment along the upper part of the 
channel has made it difficult and 
costly to obtain suitable areas for 
the disposal of materials excavated 
by pipeline dredges. The areas 
available for disposal are at some 
distance from the channel, and to 
reach them long pipelines and occa- 
sionally boosters are required. Hop- 
per dredging may have to be re- 
sorted to in the upper part of the 
bayou section. 

The deposit of silt in the Houston 
Ship Channel has been a matter of 
grave concern ever since the incep- 
tion of the project, has required 
maintenance dredging to prevent 
serious interference to navigation, 
and has involved the expenditure of 
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large sums of money. The greater 
part of the silting in the upper 25- 
mile length of the channel can be 
attributed to floods on Buffalo 
Bayou and the San Jacinto River. 


Sediment Reduction Methods Considered 


The Turning Basin, a much en- 
larged and greatly deepened part of 
the old channel of Buffalo Bayou, 
varies from 400 to 1,100 ft in width 
and has a surface area of approx- 
imately 50 acres. This basin con- 
stitutes a very effective stilling basin. 
Plans were made, and then aban- 
doned, for a movable dam across 
Buffalo Bayou where it enters the 
Turning Basin. Such a dam would 
raise the water level in the bayou 
enough to lower the velocity of the 
water in it and hence reduce bank 
erosion. Since the annual operation 
and maintenance of this structure, 
estimated to cost $1,300,000 to 
build, would exceed the annual cost 
of dredging out the yearly accumula- 
tion of 200,000 to 300,000 cu yd of 
silt, this plan was abandoned. 

A similar plan for reducing the silt 
coming in from the San Jacinto 
River involves the use of control 
works estimated to cost $550,000, 
at some point on the lower reach of 
the river above its junction with the 
Ship Channel to prevent the further 
degrading of the bed of the stream to 
meet the new base level established 
by the enlargement of the Ship 
Channel for navigation. Mainte- 
nance costs would be in excess of 
$100,000 annually if the effective- 
ness of such a silting basin were to be 
maintained. 

The volume of San Jacinto River 
sediment entering the Houston Ship 
Channel in suspension in an average 
year is estimated at 1,300,000 cu yd. 
At 8 cents per cu yd, an average 
annual maintenance cost of more 
than $100,000 can be attributed to 
sedimentation from this source 
alone, enough to justify further 
study of a control structure on the 
river, above the point where it 
enters the channel. 

The sediment that enters the 
Galveston Bay Section of the chan- 
nel between Bolivar Roads (Mile 0) 
and Morgan Point (Mile 25), comes 
from the Trinity River, from the 
shore line and shallow areas in 
Galveston Bay, and from the spoil 
banks. Shoaling in the reach from 
Mile 0 to Mile 10 is comparatively 
light, but the reach from Mile 10 to 


Mile 15 is exposed to cross currents 
and requires about 1,000,000 cu yd 
of maintenance dredging per year. 
Since the difficulties and costs in 
obtaining suitable areas for the dis- 
posal of dredged materials are in- 
creasing, it follows that serious con- 
sideration must be given to a long- 
range dredging and disposal plan. 
In the analysis and preparation of 
this plan, the channel was considered 
in four sections (Fig. 1), as follows: 


Section 1. Bolivar Roads (Mile 0) to 
Morgan Point (Mile 25) 

Section 2. Morgan Point (Mile 25) to 
Lynchburg (Mile 34) 

Section 3. Lynchburg (Mile 34) to 
Greens Bayou (Mile 41) 

Section 4. Greens Bayou (Mile 41) 
to and including the Turning Basin 
(Mile 50) 


During the period July 1927 to 
June 1950, new-work and mainte- 
nance dredging was done in these 
reaches as shown in Table I (next 
page). Practically all this dredging 
was done by pipeline dredges. The 
new-work material removed con- 
sisted of silt, sand, and clay from all 
sections, with some oyster shell in 
Section 1, and heavy clays in Section 
4. The maintenance material re- 
moved consisted of silt and sand. 

The unit costs in Table I are 
averages for all work done in the 23- 
year period. The costs that make 
up these averages vary over a wide 
range, as the unit cost of any par- 
ticular dredging contract depends 
on the following factors: the total 
yardage for the job; mobilization 
and demobilization costs; fuel, labor 
and plant operating costs; the length 
of the pipeline and whether the line 
is floating or laid on land; the 
elevation to which the spoil must be 
lifted; the size of the spoil area and 
the amount of dike work required to 
retain the spoil on the area; and, 
perhaps most important of all, the 
bidding competition. 

Section 1. Disposal of spoil from 
the channel between Bolivar Roads 
and Morgan Point across Galveston 
Bay presents no problem, as the ma- 
terial can be excavated by cutter 
dredge and transported by floating 
pipeline 2,000 to 5,000 ft back from 
the channel for deposit in the shoal 
waters of the bay. Pipeline dredg- 
ing costs in this reach of the channel 
have averaged less than 7 cents per 
cu yd, and present-day costs range 
between 8 and 10 cents per cu yd. 
Shoaling in this 25-mile section of 
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the channel averages 3,110,000 cu yd 
annually. 

Section 2. Between Morgan 
Point and Lynchburg, there is like- 
wise no unusual dredging or spoil 
disposal problems. With the excep- 
tion of the Baytown area, there is 
considerable undeveloped frontage 
along the channel and no difficulty in 
laying pipelines to disposal areas. 
Some of these disposal areas are 
more than a mile away from the 
dredging, and land as well as floating 
lines are required, resulting in an in- 
crease in pumping cost as compared 
with the cost of this work in the 
Galveston Bay area. Modern 
dredges are usually designed to 
pump materials through 6,000 to 
7,000 ft of pipeline against a head of 
15 ft, and any appreciable increase 
in length of pipeline or head, affects 
the efficiency of the plant with a re- 
sulting increase in cost. Dredging 


and deepening from 34 to 36 ft will 
reduce the remaining spoil capacity 
to about 22,000,000 cu yd. 


Effect of Channel Widening and Deepening 


Should Congress authorize in- 
creasing the project depth from 36 
to 40 ft along the lower 46 miles of 
the Houston Ship Channel, the spoil 
disposal situation will be materially 
affected. Supertankers are now be- 
ing built to carry 250,000 bbl of oil. 
These vessels are 659 ft long and 85 
ft wide, and have a draft-of 34 ft 
2°/, in. If they are used in the 
coastwise trade the savings from 
their economical operation might 
justify a project depth of 38 ft anda 
widening to 400 ft, or possibly to 500 
ft where shore installations permit. 
To deepen the channel to 38 ft over a 
minimum width of 500 ft would re- 
quire approximately 49,000,000 cu 
yd more of dredging. The problem 


TABLE |. DREDGING QUANTITIES AND COSTS ON HOUSTON SHIP CHANNEL 
July 1927 Through June 1950 


New Work 


MAINTENANCE 


— 

SECTION Cu Vd Cost per Vd Total Cost Cu Yd Cost per Yd Total Cost 
] 32,536,665 7. 32¢ 2,381,699 71,672,086 6. 82¢ $ 4,887,928 
2 13,980,447 13. 36¢ 1,868,279 14,710,350 11.76¢ 1,730,358 
3 4,591,218 13. 00¢ 597,250 8,379,836 14. 4le 1,207,207 

4 8,771,159 18. 1,594,363 17,356,629 23 .0le 4,109,331 
Totals 59,879,489 10. 76¢ $6,441,591 112,618,911 10. 60¢ $11,934,824 


costs averaged 12.5 cents per cu yd 
in this reach. 

Section 3. The problem of suit- 
able disposal areas in the reach from 
Lynchburg to Greens Bayou is be- 
coming increasingly difficult. From 

uly 1927 to date, approximately 

12,972,000 cu yd have been dredged 
from this reach of the channel. It is 
estimated that a fill of 9,000,000 cu 
yd can be placed in the present spoil 
disposal areas. The authorized wid- 
ening from 250 ft to 350 ft and deep- 
ening from 34 to 36 ft, will require 
the dredging of about 6,000,000 cu 
yd. When this work has _ been 
accomplished, there will remain 
about 3,000,000 cu yd of available 
storage. 

Section 4. The reach from Greens 
Bayou to and including the Turning 
Basin is critical in regard to the 
problem of spoil disposal. During 
the past 23 years, 26,600,000 cu yd 
have been dredged and pumped into 
areas as much as 6,500 ft from the 
channel to an elevation of 45 ft above 
mean sea level, at an average cost of 
21.4 cents per cu yd. The remain- 
ing capacity of these areas is esti- 
mated roughly at 32,000,000 cu yd. 
However, ihe present. authorized 
channel widening from 200 to 300 ft 
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of spoil disposal from Morgan Point 
to the Sinclair Refining Co. facilities 
(Mile 46) would then become of such 
magnitude as to seriously affect new- 
work and maintenance dredging 
costs, since many of the spoil areas 
would be filled to capacity and the 
use of long pipelines and booster 
plants would be inevitable. 

The possibility of having the 
dredge deposit material in barges 
which would be towed to a disposal 
basin or to the Gulf of Mexico for 
dumping was studied. However, 
the initial and operating costs of tug 
and barge equipment and the diffi- 
culty of maneuvering the dredge and 
attendant plant in channel traffic 
precluded use of such equipment. 

Hopper dredging would be an 
alternative method for maintenance 
but would require the dredging out 
of rehandling _ basins. Hopper 
dredges cannot make final disposal 
of the dredged material unless an 
area of deep water is available for 
dumping. Since there are no such 
areas along the channel or in Galves- 
ton Bay, it would be necessary to 
dredge out the necessary basins into 
which the hopper dredge could 
dump, and from which the material 
could be pumped ashore by pipeline 


rehandling basins 


dredges. Such 
would have to be near the final dis- 
posal area to avoid the use of long 
pipelines and booster plant, and yet 
near the ship channel to avoid dig- 


ging and maintaining long ap- 
proaches. It is also desirable that 
rehandling basins be within a five- 
mile haul of the reach of channel to 
be maintained. 

A large dumping or rehandling 
basin could be dredged out on the 
north side of the channel at the 
mouth of the San Jacinto River (Fig. 
1) and a leveed disposal area could 
be constructed over the Lost Lake 
area between Old River and the 
San Jacinto River. This area would 
hold approximately 23,000,000 cu yd 
of material and would suffice as a 
dumping ground for the maintenance 
of the entire Ship Channel between 
Lynchburg and the Turning Basin 
for approximately 20 years. The 
cost of constructing this basin would 
be that of removing about 1,000,000 
cu yd at 8 cents per cu yd, or $80,000 
exclusive of land cost. 

Based on the current operating 
cost and performance of hopper 
dredges of the U.S. Harding type, 
and the cost of a medium-sized cut- 
ter or pipeline dredge, the approx- 
imate average cost of dredging the 
Ship Channel between Lynchburg 
and the Turning Basin would be 24.3 
cents per cu yd for 48,000 cu yd per 
month, to which should be added 0.4 
cents per cu yd to cover the cost of 
constructing the rehandling basin 
and the levees for the land disposal 
area. The resulting total of about 
25 cents per cu yd compares favor- 
ably with the present-day cost of 
pipeline dredging when the pipeline 
length is 12,000 ft and the lift is 25 
ft. After channel widening to 500 
ft and deepening to 38 ft, the Harris 
County Houston Ship Channel Navi- 
gation District will find it exceed- 
ingly difficult to furnish suitable 
spoil disposal areas for pipeline 
dredging falling within these limits. 

Valued assistance and information 
in the preparation of this article 
were furnished by T. W. Elam, 
Chief, Design Branch; A. B. Davis, 
Jr., Chief, Planning and Reports 
Branch; E. H. Brown, Chief, Hy- 
draulics and Hydrology Section; 
C. F. Baehr, Resident Engineer, 


Harrisburg Field Office; E. D. 
Dorchester, Head, Contract Ad- 
ministration Section; and H. E. 


Schmidt, Chief, Plant Branch—all 
of the Galveston District, Corps of 
Engineers. 

(This article is based on the paper by Mr. 
Heagy presented before the Waterways Divi- 
sion at the ASCE Houston Convention.) 


March 1951 * CIVIL ENGINEERING 


| 
' 
I 
| 
a 
t 
h 
a 
b 
il 
| 
\ 
| | 


sins 
dis- 
ong 
yet 
dig- 
ap- 
that 
ive- 
1 to 


ling 
the 
the 
Fig. 
ake 
the 
yuld 
sa 
nce 
een 
isin 
rhe 
uld 
000 
000 


ing 
per 
pe, 
‘ut- 
OX- 
the 
urg 
4.3 
per 
0.4 

of 
sin 
sal 
put 
OrT- 

of 
ine 
25 
00 
TIS 
vi- 
dle 


vI- 


Prior planning saves lives in atomic disaster 


J. S. MARSH, Assoc. M. ASCE, Commander, Civil Engineer Corps, U.S. Navy; 
Officer in Charge, U.S. Naval School, CEC Officer, Naval Station, Port Hueneme, Calif. 


RESCUE of personnel—saving of 
lives—is certainly the greatest con- 
cern when disaster strikes. If a force 
such as an atomic bomb is released 
against one of our large cities, casual- 
ties will range from 40,000 to 120,000 
persons. At Hiroshima, 80,000 per- 
sons were killed, but authorities who 
have studied that bombing state that 
about half of these deaths could have 
been prevented. This possible sav- 
ing of 40,000 lives indicates why such 
great emphasis is placed on civil de- 
fense planning. An effective basic 
disaster plan will do much to save 


lives, alleviate suffering, reduce 
damage and provide essential services. 

The basic plan requires: (1) de- 
tailed planning of tasks for maximum 
use of personnel, materials and equip- 
ment; (2) a complete logistical study 
of all supplies needed; and (3) trust- 
worthy, mutual-aid agreements. 

The engineer is faced with serious 
problems in protecting personnel, re- 
ducing property damage and restor- 
ing essential services when disaster 
strikes. He can effectively assist 
humanity by careful planning and 
by proper organization. Tasks of 


TABLE I. 


PRE-DISASTER CHECKOFF LIST FOR A WATER SUPPLY SYSTEM 


Brief criteria by which engineers, administrators and operators can evaluate vulnerability 
of a water supply system to attack 


I. Maps of Distribution System 
A. Comprehensive—should include picture 
of entire water system for wide local 
distribution, for Mutual Aid Regions 
and for state control, indicating sec- 
tions to be blocked off in event of con- 
flagration 
B. Large-scale sectional plats—for use in 
making repairs; should give details 
for increasing flow and rerouting water 
C. Valve records—should include complete 
information and be located in dis- 
persed places 
Il. Training of Operators 
A. Normal operations—knowledge of where 
people live; training of recruits in 
emergency operations 
B. Planning for disaster operations 
1. Availability of increased flow for 
fire fighting or washing down con 
taminated areas 
2. Facilities for rerouting water 
Plant Operation 
A. Bottlenecks—such as inadequate pumps, 
filters, chlorinators, etc.; lack of 
capacity of wells, intakes or storage 
reservoirs 
B. Auxiliary sources of water—make defi- 
nite arrangements in writing for in- 
dustrial sources; make periodic tests 
of lakes, rivers, etc., to be used in case 
of emergency 
C. Power (auxiliary) 
D. Chemical supplies 
Distribution System 
A. Proper control—requires adequate num- 
ber of valves, looped and sectionalized 
system 
B. Hydrants—determine best 
(above or below ground) 
C. Automatic cutoff valves—as needed for 
emergency control 
D. Fire flow tests—should be conducted 
regularly 
V. Emergency Equipment 
A. For testing for contamination 
B. For pipe location and leak detection 
C. Portable or auxiliary—consider avail- 
ability of military portable purifier 
units (12,500 gal per day = 5,000 
‘ people), contractor's well points, 
chlorinators, dewatering pumps, etc 


locations 


D. Materials and equipment for repsirs— 
need for stock piles of materials, in- 
cluding mechanical coupled light 
weight steel pipe for emergency dis 
tribution lines; need for inventories 
of supplies 

E. Masks and protective clothing 

VI. Disaster Plan 

A. Chain of command 

B. Trained people for specific tasks 

C. Transportation 

D. Communications 

E. Warning system to consumers (includes 
instructions for local disinfection) 

VII. Long-Range Plan 

A. Availability of water for fire protection 
(capacity of facilities) 

B. Covered storage areas—should be pro- 
vided 

C. Condition of equipment—should be cap- 
able of high-speed continuous opera 
tion, and should be duplicated and 
segregated 

D. Pumping plants—-should be fireproof and 
bombproof, otherwise equipped with 
splinter proofing or blast walls. 

E. Auxiliary water sources—-need for cross 
ties 

F. New construction and major repairs 
must be integrated for over-all bene- 
fits. (Remove bottlenecks and weak 
spots first.) 

VIII. Temporary Water Service (2 to 5 gal per 
capita per day) 

A. Tanks and containers to be provided at 
source and points of use 

B. Tank trucks—-must plan for use of, as 
considerable effort is required to clean 
gasoline trucks for drinking water 

IX. Plant Protection 

A. Against sabotage—loyalty check on oper- 
ators, identification system, fences, 
etc 

B. Warfare—protective concealment, dis 
persion, blast walls 

X. Wartime Laboratory Control 
Detection and measurement of radio- 
active hazards and of chemical and 
biological warfare agents are difficult 
and require radio-chemistry apparatus 
and specialists. 
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Sanitary engineers 
occupy key position in 
preparedness program 


engineers should be divided into three 
periods—before, during and after the 
disaster. Joining in Civil Defense 
work for pre-disaster planning is a 
‘must’ for engineers if we are to have 
a practical, workable program. Res- 
cue operations to save lives and allevi- 
ate suffering, and other emergency 
measures are essential during the 
catastrophic period. 

The period immediately following 
an atomic attack may pose problems 
of tremendous magnitude to the engi- 
neer. Decontamination will have a 
top priority in ABC (atomic, biologi- 
cal, and chemical) warfare. While 
BW (biological warfare) and CW 
(chemical warfare) agents may be 
used, perhaps radioactive contami- 
nation is the one most likely to be en- 
countered. 

Nuclear radiations, which produce 
harmful consequences in living organ- 
isms, cannot be detected by the un- 
aided senses. They cannot be seen, 
felt, tasted, heard, or smelled. There 
are two general types of radiation: 
(1) particles, which are minute bits of 
nuclear matter (neutrons, and alpha 
and beta particles); and (2) electro- 
magnetic waves, similar to light, heat, 
and radio waves but of short wave 
length (the gamma and X-rays). 

The ionizing effect of radiation is 
measure1 by the roentgen unit (r). 
The roentgen is based on the amount 
of X-rays or gamma rays required to 
produce ions equivalent to one elec- 
tro-static unit of chirge in 1 ce of 
air under standard conditions. The 
roentgen measures the amount of en- 
ergy absorbed by material receiving 
radiation. 

The means available for measuring 
radiation fall into two general classi- 
fications: (1) those that measure the 
rate of receiving radiations, usually 
based on ionization of gases, such as 
Geiger Muller counters and ion 
chambers; and (2) those that meas- 
ure integrated dosage or the total 
amount of radiation energy received, 
such as the photographic film badges 
and pocket dosimeters. 

The engineer will necessarily de- 
pend upon medical personnel and bi- 
ologists for a determination of how 
much radiation a person can safely 
receive. For peacetime work, a limit 
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of 0.3 roentgen per person per week is 
the accepted standard. (1 roentgen 
= 83.8 ergs absorbed by 1 gram of 
dry air.) For mixed radioactive 
wastes in air which is breathed, the 
limit of radioactive material is 2 X 
10-" microcuries (1 microcurie = 
37,000 disintegrations per second). 
For drinking water, the limit is 4 X 
10~* microcuries per cc. Waste dis- 
posal is permitted at much higher 
rates, which are influenced by many 
factors, such as dilution of sewage and 
wind direction when the waste is in- 
cinerated. 

Wartime and disaster radiation 
limits have not been definitely estab- 
lished. Controversies still rage about 
how the American will react to rela- 
tively heavy exposures. For external 
radiation, however, certain levels 
have been fairly well established. It 
is usually accepted that a dose of 400 
r of radiation received over the whole 
body in the course of a few minutes 
would be fatal to about 50 percent of 
the human beings exposed. The 100 
percent lethal dose is usually listed as 
600 r under the same conditions. 
Moderate doses of from 100 to 300 r 
are not considered fatal and were 
common at Hiroshima and Nagasaki, 
where most of the people so dosed 
were casualties but survived. 

Single exposures of from 25 to 100 
r over the whole body may produce 
mild or indefinite symptoms of sick- 
ness (nausea, vomiting, loss of appe- 
tite, malaise). Using 100 r as a me- 
dian sickness dose, then 50 r may be 
established as an upper limit for 
permissible, one-shot radiation in 
time of disaster. 

This 50-r emergency limit is tacitly 
substantiated by the preliminary re- 
port of an Atomic Energy Commis- 
sion project at the School of Medicine 
of the University of California at 
Los Angeles, under the supervision 
of Dr. Stafford Warren. The report 
suggests that 50 r be used as a limit 
over a 56-day period, and bases the 


TABLE li. HUMAN TOLERANCES OF 
RADIOACTIVITY IN DRINKING WATER 


Following an atomic bomb explosion 


(In curies per cc) 


Low 


Sare AccePt- 
Concen- ABLE 
TRATION Risk 
Beta-Gamma activity 
For 10-day use of 
water 3.5 x 107% 9x 10" 
For 30-day use of 
water 1.1 x 107% 3x 10" 
Alpha activity 
For 10-day use of 
water 2x 5x10” 
For 30-day use of 
water 


67x 10-" 17 10% 
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dosage on decay phenomena of an 
A-bomb explosion. 

Internal radiation is another hazard 
to consider. Where the presence of 
radioactive dusts is suspected, pro- 
tective clothing must be worn. This 
includes full coverage of the body, 
hands, feet, hair, and some type of 
mask, either Bureau.of Mines ap- 
proved breathing apparatus of the 
self-contained type, or if this type is 
not available, an all-service type such 
as Army gas mask, Mark IX. 

In addition to inhalation, radio- 
active substances enter the body by 
ingestion and through breaks in the 


skin. Careful precautions must be 
taken constantly under suspected 
conditions. 


How to Decontaminate 


Knowing what the radiation hazard 
is, how can decontamination be ef- 
fected? Since man cannot influence 
the rate of radioactive decay, decon- 
tamination means removing the radio- 
active particles to safe locations or 
waiting until decay has reduced the 
hazard to permissible limits. 

Washing down is an effective 
means of decontaminating ships. 
This method was used by the Navy on 
the USS New York and other ships at 
Bikini, where the under-water ex- 
plosion showered them with radioac- 
tive material. On shore, however, 
washing down leaves the sanitary 
engineer with the unpleasant prospect 
of “hot’’ sewers. The radioactive 
material might thus become concen- 
trated and therefore more hazardous, 
so that the entire sewer system might 
have to be abandoned, or at least re- 
pair would be rendered costly and 
complex. Much careful study still 
remains to be done in this whole field 
of surface decontamination by wash- 
ing down and other methods. 


Radioactive Decay Rates 


The spontaneous change taking 
place in unstable nuclei is known as 
radioactive decay and proceeds at a 
characteristic rate which cannot be 
changed. Natural decay is most im- 
portant in decontaminating areas. 
If the radioisotopes are known, or if 
the rate of decay of mixed isotopes is 
known, the hazard can be computed 
for stated time intervals. Decon- 
tamination depends on the urgency of 
need for a facility. If salt water from 
the explosion of an A-bomb under 
water has drenched a water supply 
pumping plant, radioactive sodium 
(Na) and chlorine (Cl) and fission 
products might be expected. Assum- 
ing a reading of 100 r per hour, and 
that Na** was the radioactive element 
(which has a half-life of 14.8 hours), 


in 30 hours the rate would be 25 r per 
hour; in 59 hours, 6 r per hour; and 
in one week, a negligible 0.05 r per 
hour. If the chlorine is Cl*, its half- 
life would be 37 minutes and the com- 
bined radiation would be less than 
that given for the Na isotope above. 
These examples give a rough idea of 
the decontamination accomplished by 
time alone. Other factors (fission 
products, different isotopes of Na and 
Cl, or other elements) will complicate 
the actual condition. 


Use of Complexing Agents 


Still another reason for desiring to 
know the elements that are radio- 
active is that one element or a few 
elements causing the most activity 
might be removed by selective tech- 
niques. The substances used in re- 
moving these elements are called com- 
plexing agents. They form soiuble 
complex ions with the radioactive ele- 
ments, have a greater affinity for the 
radioactive element than for the sur- 
rounding materials, and thereby pro- 
vide a means for removal. 

Much research has been conducted 
by the Navy to find compounds or 
ions which form complexes with the 
fission products and with the fission- 
able material constituting the atomic 
explosive. The rare earth elements 
and yttrium are believed to be re- 
sponsible for 30 percent of the radio 
activity remaining over long periods. 
Tri sodium phosphate, or commer- 
cial boiler compounds of similar 
structure, have been found to be 
fairly satisfactory and cheaper than 
many compounds used in cleaning 
operations at Bikini. Because of the 
large quantities involved in a large- 
scale decontamination program, com- 
plexing agents may be impractical 
and limited to small areas or to equip- 
ment that is urgently needed. 

If contamination of the water 
supply is not too severe, it is probable 
that such natural factors as dilution 
by flow, natural decay, and adsorp- 
tion may render the water fit for 
drinking within a reasonably short 
time. In surface water, radioactive 
contaminants will tend to be adsorbed 
by the suspended and colloidal matter 
that is invariably present. This 
matter will partly settle or be ad- 
sorbed by the walls and bottom of the 
reservoir. In urban water systems, 
radioactive material escaping adsorp- 
tion in the reservoir itself may be 
picked up on the surfaces of the dis- 
tribution system, which usually con- 
sist of highly adsorbent masonry or 
rusted iron. When, in addition, the 
purification process includes floccula- 
tion, sedimentation and filtration, #* 
is expected that very little radioactive 
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material_would be likely to reach the 
consumer. 

Because of the adsorptive proper- 
ties of soil and its ion-exchange prop- 
erties, underground sources of water 
are generally safe from contamina- 
tion. For this reason, moderately 
deep wells, even under contaminated 
ground, can be used as sources of 
drinking water if surface drainage of 
contaminated material is prevented. 

It has been possible here to consider 
only briefly the multitudinous prob- 
lems that would face sanitary engi- 


ENGINEERS’ 


neers after an atomic attack. But it 
should be emphasized that immediate 
preparedness is necessary, so that no 
catastrophe will be able to weaken our 
country to a point where it can be 
defeated, thereby allowing the forces 
of evil to destroy the free way of life. 
Three steps are essential now: 
I. Sanitary engineers must famil- 
iarize themselves with nuclear physics; 
they must understand its radiations, 
its hazards and its promise. Peace- 
time applications will thereby be in- 
creased, and the nation’s safety will 


not be jeopardized if an attack comes. 

II. Sanitary engineers must adopt 
standards for permissible contamina- 
tion and procure instruments for 
measuring degrees of radiation. 

III. Sanitary engineers must par- 

ticipate in disaster relief planning at 
the community, city, state, and fed- 
eral level so that protection of public 
health can be properly handled. 
(This article is an abstract of the paper pre- 
sented by Commander Marsh before the Sani- 
tary Engineering Division session at the ASCE 
Houston Convention.) 


NOTEBOOK 


Aerial stockpile inventory cuts costs 25 percent 
EDWARD F. SHEEHAN, General Superintendent, Construction Division, Philadelphia Electric Company, Philadelphia, Pa. 


THIS YEAR a new aerial method 
was utilized by the Philadelphia 
Electric Co. to take stock of its fuel 
on hand at ten different locations. 
The new procedure of taking inven- 
tory from the air proved accurate 
within 3 to 5 percent, provided the in- 
ventory figures in a matter of days in- 
stead of weeks, and cut the inventory 
costs by 25 percent. The company’s 
total coal stock is more than 500,000 
tons, and some of the stockpiles con- 
tain 85,000 tons. 

The company knew that aerial 
mapping had been used successfully 
for reservoir studies, transmission-line 
locating surveys, and for distribution 
maps. Why not to check coal stocks? 

Accordingly, the utility asked Aero 
Service Corporation of Philadelphia 
to look at costs and time schedules. 
It was determined that a single pair 
of aerial photos would provide the 
coverage needed for each site, and 
that the necessary photo flights 
could be executed in a few hours. 
Ground control required four eleva- 
tion points and two horizontal points 
for each location. Compilation of 
the topographic maps with precise 


optical machines would require a 
week or 10 days after completion of 
photography and field control. 

When the company gave the green 
light to the project, the photo flight 
was scheduled for the next clear day. 
On the day of the flight, the utility's 
personnel were notified to be on watch 
for the survey plane, so that the exact 
time the inventory photos were made 
could be recorded, an important factor 
in later computations. The plane 
flew over at an altitude of 1,200 ft. 

Each 9 by 9-in. aerial view covered 
approximately 75 acres. The stock- 
piles were photographed by overlap- 
ping stereo-pairs, which enabled map- 
ping compilers to trace the contours 
with the aid of a_ special stereo- 
plotting machine. In this way, a 
three-dimensional view is obtained, 
and the contour at each height can 
be fully plotted. 

After plotting is completed, the 
area for each contour is measured 
with a polar planimeter. With these 
data the cubic volume for each 
“layer” or segment of the pile can be 
computed. The total volume is the 
sum of the layers. Since computa- 


tion is made from peak to base in 
sequence, it is self-correcting, and the 
total possible error for each pile is 
within 3 to 5 percent. 

The aerial photos, contour maps, 
and the results of the computations 
for each stockpile were delivered to 
the Philadelphia Electric Co. To 
establish the tonnage for each pile, 
the company determined the unit 
weight of the coal by sampling. 

Costs for such work vary accord- 
ing to the size of the areas to be 
mapped, locations, airport facilities, 
scheduling, and other factors. But 
even when only a few stockpiles are 
mapped, some savings will be pos- 
sible. In addition to the advantages 
of speed and accuracy, the aerial 
method of taking inventory releases 
many engineering man-hours for 
other essential work. 

According to Aero Service engi- 
neers, aerial mapping could be used 
to tally ore stockpiles or to inventory 
spoil banks, should reworking be 
planned. It has been used to tally 
the amounts removed from open-pit 
mines, and an air survey of a “‘stock- 
pile’ of logs is now in progress. 


CONTOUR MAP of coal stockpile, prepared from overlapping 
(stereoscopic) pair of aerial photographs, yields area of pile by polar 
planimeter. Petty Island stockpile shown is one of ten belonging to 
Philadelphia Electric Co., all inventoried by air on the same day, to 
accuracy within 3 to 5 percent. Pile contained 95,440 cu yd. 


40 80 120160 


« 
| 
| re- : 
‘om- 
uble 
ele- 
the 
sur- : 
pro- q 
cted 
or 
the 
ion- 
ymic 
ents 
re- 
adio 
ods. 
ner- g 
ilar 
be 
han 
ling 
the 
rge- 
om- 
ical 
ater 
ible 
tion 
for 
lort 
tive 
bed 
tter 
‘his 
ad- 
the ‘ 


Mercury switch 


permits use of unlimited 


number of electric strain gages 


AN EASILY constructed mercury 
switch developed at West Virginia 
University permits the use of any de- 
sired number of SR4 electric strain 
gages with a single galvanometer. 

Several problems are encountered 
when using a large number of electric 
gages. Only one gage at a time can 
be connected to a galvanometer. 
Furthermore, it is essential that all 
lead wires remain fixed in position 
during a test, and that the resistance 
of all circuits remain unchanged. The 
measurement of strains under a single 
load increment is apt to take eight 
hours or more. A zero reading for 
each gage must be obtained, followed 
by a load reading, and finally a check 
on the zero reading when the load is 
removed. The contacts of a conven- 
tional type of switch would be burned 
sufficiently at each throwing to ap- 
preciably change the resistance of the 
circuit. 

The wiring diagram of the mercury 
switch designed to overcome these 
difficulties is given in Fig. 1. All the 
ground wires from the strain gages 
may be fastened together and con- 
nected to one side of the galva- 
nometer. The other wires from each 
gage connect separately to the row 
of screws at the base of the switch. 
From these points wires extend up 
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through the top of the switch, then 
radiate toward the circumference, 
coming in contact only with the cir- 
cular sheet of bakelite. The leads 
are then bent and extended downward 
through holes near the circumference 
of the bakelite plate. At a distance 
of 3, 16 in. radially outward, another 
set of wires project downward through 
the bakelite and are soldered at the 
top to a common, circular lead which 
is visible in the photograph. The 
common lead in turn is connected to 
the outer terminal of the galva- 
nometer. 

The circuit is closed by immersing 
any two corresponding leads in a 
small container of mercury. The 
mercury container is connected to a 
U-shaped bakelite arm pivoted at the 
center of the switch. A peg-and-slot 
arrangement prevents the arm from 
being raised unless the container is 
immediately below two corresponding 
leads. A commercial circuit breaker 
may be seen at the top of the center 
pivot. Its purpose is to break the 
galvanometer circuit as soon as the 
mercury container begins to descend, 
thus protecting the instrument. The 
wooden frame is covered with bake- 
lite because the variable moisture con- 
tent of wood might be a source of 
error. 


MERCURY SWITCH (left) designed at West 
Virginia University permits use of any de- 
sired number (up to 100) of SR4 electric 
strain gages with a single galvanometer. 


FIG. 1. WIRING DIAGRAM (below) shows 
three points on 100-point mercury switch. 
Secondary circuit breaker is provided to pro- 


tect galvanometer. 
Gage Gage Gage 
| f Ground wires 


to 
galvanometer 
Mercury 


contact 


To galvanometer 


STUART R. DANIELS and U. SEIDEN, 
Junior Members, ASCE 


Respectively Instructor, University of Florida, 
Gainesville, Fla., and Instructor, West Virginia 
University, Morgantown, W.Va. 


During a test, the switch permits all 
leads to be securely fixed in position 
with only the mercury container in 
motion. Mercury was used because 
of its low resistance and negligible 
evaporation rate. 

The switch has been used with 25 
SR4 rosettes and 12 separate SR4 
gages to measure strains in a rectangu- 
lar aluminum gusset plate. Another 
photograph shows the plate in a 400- 
kip Olsen testing machine. In S85 
percent of the test readings, close zero 
checks were obtained after the load 
was removed. Copper wire was used, 
but this material was not entirely 
satisfactory as the terminals corroded 
rapidly. It was necessary to clean 
the terminals of the switch thoroughly 
each time before reading the galva- 
nometer. 


STRAINS in rectangulr aluminum gusset 
plate are measured in 490-kip Olsen testing 
machine by means of 25 SR4 rosettes and 
12 SR4 gages. Mercury switch stands on 
table at left of galvanometer. In 85 percent 
of test readings with this setup, close zero 
checks were obtained after load was re- 
moved. 
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THE READERS WRITE 


Simple Curve Developed for Critical Depth 


in Trapezoidal Channels 


To THE Epitor: In the December 
1950 issue, Prof. Steponas Kolupaila 
reviews the problem of critical depth 
in trapezoidal channels, concluding 
with his own diagrammatic solution. 
His solution certainly represents an 
improvement over antecedent at- 
tempts as outlined in his article. It 
has, however, the disadvantage of re- 
quiring interpolation for the side 
slope of the channel. A little more 
juggling will reduce the solution to a 
single curve. In brief review, the 
basic equation for critical flow in any 
channel may be written: 


aQ?/g = 


where a@ is the Coriolis coefficient; 
Q, the discharge rate; g, the acceler- 
ation of gravity; A, the cross-sec- 
tional area; and B, the top width. 
For a trapezoidal cross-section. 


A (6+ md)d ... (2) 
B=b6+2md. . (3) 


where 6 is the bottom width; m, the 
side slope of the section; and d, the 
depth. It might be well to point out 
that when the side slopes on a given 
section are unequal, m may be taken 
as the average of the two. 

From Eq. 3, it follows that 


d = (B — b)/2m; md = 
(B — b)/2; 6+ md = 


whence Eq. 2 becomes 


A = (B + b) (B — b)/4m = 
(B? — b*)/4m. . . . . (4) 


(B + 6)/2 


By combining Eqs. 1 and 4, 

aQ/g = (BY — b*)*/(4m)'B 
which transforms to 
4m(aQ?/g)'* = (B? — b*)/B'*. .(5) 


Equation 5 lends itself to nomo- 
graphic solution which, however, is 
hardly worth the trouble, for when 
Eq. 5 is divided by 6°, it follows that 


= (B?/b? — 1)/(B/b)* 
which solves the problem with a single 


curve, Fig. 1. In fact, for large values 
of B/b, Eq. 6 reduces to 


B (64m*a(Q?/g)*. . .(7) 


which might conceivably be appli- 
cable where m/b is relatively large. 
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Professor Kolupaila’s illustrative 
problems will be used to demonstrate 
use of Fig. 1. See Table I for data. 

Example 1: Q = 200cfs; 6 = 6.00 
ft; m = 1.50; a = 1.1; g = 32.2 ft 
per sec per sec. Find: 


= 4 X 1.5(1.1 X 
2002 32.2 X 65) = 3.36 


whence Bb = 2.33 from Fig. 1, and 


2 3 4 5 6 
bad T TTT T T 4s 
| 
NOTATION 
Cn + 44 
= 8 | 
14 + 40 
+ 
i2} Curve 4 4 36 
| 
4 
4am 
a 10 + 32 
2 
= ~ 4 
% 
E E 
CRITICAL DEPTH 
24 
B/d from curve 
266F-+--4 
- —+-—+— + + + + + + — 
FIG. 1. SINGLE CURVE solves problems 


of critical depth in trapezoidal channels. 
Dotted lines indicate solutions to Examples 
1 and 2. 


TABLE |. DATA FOR FIG. 1 
BASED ON EQ. 6 


{(B/b)? — 1)/(B/b)*/3 


cus 
p —) 


= 
= 


rr 
— 


42.141 
45.952* 


= 


* Beyond this value Eq. 7 is in error by 
less than 1 percent. 


d = (B/b — 1) b/2m = 1.33 X 
6/2 X 1.5 = 2.66 ft 


Example 2: Q = 5.00 cu m per 
sec; 6 = 2.00 m; m = 1.5; a = 
1.1; g = 9.81 m per sec per sec. 
Find: 


4m(aQ?/gb5)'* = 4 X 1.5(1.1 X 
32/9.81 = 2.66 


whence B/b = 2.10 from Fig. 1, and 


d = (B/b — 1)b/2m = 1.10 X 
2/2 X 1.5 = 0.733 m. 


CHARLES GRANT EDSON 
Asst. Prof. of Hydraulics 
Dept. of Eng. Mechanics 
University of Florida 
Gainesville, Fla. 


Critical Depths Determined 
by Handbook Tables 


To tHe Epitror: The article, ‘“Uni- 
versal Diagram Gives Critical Depth in 
Trapezoidal Channels,” by Mr. Kolu- 
paila in the December issue, is interesting. 

Tables 124 and 125 in the third edition 
of the Handbook of Hydraulics, by King 
(McGraw-Hill) can be used conveniently 
for solving problems such as those given 
in this article. Using the same examples: 

1. English units. Given Q = 200 
cfs; 6 = 6.0 ft; m = 1.5; a@ = 1.1. 

88.2 

Interpolating in Table 125 (King) for 

m = 1.5, 


De/b = 0.447 and De = 


2. Metric units. Given Q = 5.00 
ems; 6 = 2.00m; m = 1.5; a = 1.1 
181QVa_1.81X5.00X 1.05 _ 


6 
5.66 


K= 
Interpolating in the same Table 125, 


De/b = 0.367, and De = 
2.00 X 0.367 = 0.734 m, 


Greater precision is possible with these 
tables than with diagrams, although such 
precision may not be necessary for these 


problems. 
R. D. Grappinec, M. ASCE, Chief, 
Technical Section, Companhia 
Geral de Engenharia, S. A. 


Rio de Janeiro, Brazil 
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Charts for Critical Depth in 
Trapezoidal Channels 


To THE Eprror: Prof. Steponas 
Kolupaila’s article in the December 
issue contains an interesting and 
instructive review of the various 
efforts that have been made to obtain 
a simple solution for critical depth in 
trapezoidal channels. In comment- 
ing on my article, “Dimensionless 
Constants for Hydraulic Elements 
in Open-Channel Cross-Sections”’ 
(Civic ENGINEERING, October 19458, 
p. 47), Professor Kolupaila states 
correctly that the diagram for critical 
depth is for the foot-pound system 
only. He also states that it is not 
clear why the dimensionless pro- 
cedure was abandoned. 

Further reference to my article 
will show that a dimensionless ex- 


pression for the critical depth is 
given in Eq. 4, the left-hand member 
having the dimensionless form, 


Q. 1 
Vg 


However, to facilitate practical ap- 


plications, Eq. 5 uses the form, 


The resulting chart for critical depth 

(Fig. 3) does have the disadvantage 

of being applicable only in the foot- 

pound system of units hut, as a 

slide-rule operation (division by +g) 

is eliminated, time is gained in re- 

peated applications. It would be a 

simple matter to work up a second 

chart for metric units. 

Z. Kirpicu, Assoc. M. ASCE 
ITydraulic Engineer, Knappen 
Tippetts Abbett Engineering Co. 

New York, N.Y. 


Cooperative U.S.G.S. Program Improves 
Design of Bridge Waterway Areas 


To tHe Eprror: The article by Mr. 
Yule on “Bridge Waterway Area Formula 
Developed for Indiana,” in the October 
1950 issue, describes a method of design 
that may have limited application but 
seems inadequate in several ways: 

1. It requires use of a coefficient to 
express topographic influences that at 
times may be quite complex, and two 
competent engineers would select greatly 
different values. 

2. It assumes that a bridge not 
damaged by a major flood is properly 
designed, whereas such a structure may be 
wastefully overdesigned. 

3. It does not take into account the 
mass of factual stream-flow data that has 
been accumulated in the past 25 or more 
years. Any sound design should con 
sider the flow of the stream. 

In building any bridge, the engineer 
must try to minimize economic losses 
from two extremes: He may build 
either too strong and wastefully expen- 
sive, or too weak, risking loss of property 
and life. In avoiding one error, he often 
commits the other. The most economical 
structure would be somewhere between 
the two extremes and such a structure 
might be destroyed by a major flood. 

Sound design requires a knowledge of 
three basic factors: 

1. Magnitude and frequency of floods 
at the site. From a flood-frequency curve 
the design engineer can determine the 
discharge corresponding to a_ selected 
frequency. What frequency is used de- 
pends upon policy; a bridge on a pri- 
mary highway may be designed for, say, 
a 50-year flood while one on a farm-to- 
market road may be designed for only a 
10-year flood. 
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2. Relation of stage to discharge. 
After the design discharge has been se- 
lected, it is important to know just how it 
fits the section of stream channel in- 
volved. The cross-sectional area under 
the bridge, to be effective in carrying 
water, must be below the elevation of the 
water surface at the design discharge. 

3. Physical and hydraulic character- 
istics of the stream channel. A study of 
these characteristics will show how the 
discharge is distributed both in the ap- 
proach channel and under the proposed 
structure. One square foot of cross- 
sectional area in the center of the main 
channel, where approach velocity is 
high, will carry much more water than 
the same area on top of the bank where 
the water is shallow, the bank covered 
with trees and brush, and the approach 
velocity low. Effects of channel con- 
traction due to bridge piers, abutments 
and approach fills, usually measured in 
terms of backwater, can be calculated 
from a knowledge of the physical char- 
acteristics of the channel. 

Many state highway departments rec- 
ognize the value of this relatively new 
and more rational method of designing 
bridge waterways, and about twenty of 
them, including the Indiana State High- 
way Department, now cooperate with the 
U.S. Geological Survey in a program de- 
signed to furnish hydraulic information 
tabulated to fit the particular needs of 
the highway department. Stream-flow 
records are obtained at fixed gage sites, 
and although it is not often that a bridge 
is built at or near one of these places, 
means have been developed for applying 
this spot information to specific areas and 
thus making it available for any bridge 


This new method 
should result in better bridge design. 
Tate DaLrympLe, Assoc. M. ASCE 
Hydraulic Engineer U.S.G.S 
Washington, D.C. 


site in those areas. 


World Cooperation Urged 
to Curb Aggression 


To tHe Eptror: The present aggres- 
sion in Korea, however it comes out, will 
not be the last. We must prepare our- 
selves for similar crises. 

The friendliness of the anti-communist 
nations has been demonstrated in the 
present Korean crisis, but the problem of 
maintaining and spreading democracy 
still remains. To solve this problem, the 
people of democratic countries must come 
closer together, and one effective way to 
do so is through technical and scientific or- 
ganizations. Such societies in different 
nations should join hands, have closer ties 
and thus help stop communist aggression 

Among such organizations is the Ameri- 
can Society of Civil Engineers, whose 
members are spread all over the world. 
The writer feels that this society should 
extend its sphere of activities outside the 
United States, taking its cue from the 
United Nations. If possible, it should 
hold conventions outside the United 
States. It should divide the world into 
zones, have zonal centers and zonal sec- 
retaries, who would srrange for visits of 
eminent engineers, including those of the 
United States, to countries within their 
zones and be responsible for maintaining 
contacts with other Society members. 

As engineers are the builders of na- 
tions, such contacts would go a long way 
toward creating better understanding be 
tween nations. Through collective ac- 
tion much could be done in a short time 
The world is full of confusion, suspicion 
and unrest. We as engineers must de 
stroy distrust by expanding our activities 
to cover many nations instead of confining 
our efforts to our own country alone 
This can only be accomplished by pre- 
paring a program on a realistic basis. 

Admittedly Asia will play an important 
role in future world events. Peace in 
Asia is a vital factor in the peace of the 
world. 
unless undeveloped countries are devel- 
oped. Our Society can contribute a great 
deal to this end. Let us then take the in 
itiative and go forward from the planning 
stage to that of practical action, and 
quickly. When world contacts between 


Lasting peace cannot be expected | 


individuals and groups have been firmly | 


established on a realistic basis, no country 
can fall under communist domination. 


H. K. Nivas, M. ASCE | 


Deputy Chief Engineer, 
Irrigation Department 
Patna, Bihar, India 
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President Gail Hathaway Addresses 
Houston Convention, February 21-23 


Engineering contributions to interna- 
tional understanding were stressed by 
newly elected ASCE President Gail A. 
Hathaway in talks given at the Houston 
Convention of the Society, which at- 
tracted an attendance of 1,000 engineers 
and their families from all over the 
country. In both his initial address 
as Society President at the Wednesday 
morning business meeting and in the 
principal talk at the Thursday Rotary 
luncheon, Mr. Hathaway referred to his 
recent trip to India, where he was sent 
by the State Department to head the 
United States delegation to the inter- 
national conferences and exhibits at 
New Delhi (page 54). 

At the conferences, which were opened 
with a flood control conference of the 
UN’s Economic Commission for Asia and 
the Far East, and during stopovers in 
Thailand, Japan, the Philippines and 
Hawaii, where he met with ASCE and 
other professional groups, Mr. Hathaway 
had opportunity to, see at first hand the 
new effort that is being made on a world 
scale to pool technical knowledge and 
specialized skills. Everywhere he met 
men who had either received their decrees 
in the States or had training in one of the 
government agencies, such as the Bureau 
of Public Roads or the Bureau of Rec- 
lamation. “All,” he said, “were most 
anxious to continue their contacts with 
engineers in the States, and in particular 
with the ASCE in order that they might 
keep abreast of engineering advance- 
ments.” 

In Japan, where Mr. Hathaway ad- 
dressed about 400 members of the Jap- 
anese Society of Civil Engineers, he 
found engineers ‘“‘were primarily in- 
terested in learning the reasons for the 
rapid growth of ASCE, the relation of 
the engineering profession to the con- 
tracting and construction industries, and 
the underlying reason for the rapid in- 
dustrial development in the United 
States, as well as the almost complete 
mechanization of labor, our great high- 
Way systems, and enormous construction 
projects, principally in connection with 
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the development and utilization of our 
river systems.” 
Daniel W. Mead Prize Presented 


The group was welcomed to Texas 
by Raymond F. Dawson, president of 
the Texas Section, and a representa- 
tive of the mayor of Houston. Other 
features of the Wednesday morning 
business meeting included presentation 
of the Daniel W. Mead Prize for Juniors 
to Roy G. Cappel, Jun. M. ASCE, of 
New Orleans, and a general business ses- 
sion of the Society. 


Defense Plan for Port"of Houston Described 


A disaster plan for the defense of the 
Port of Houston in case of atomic 
bomb attack or other emergency was 
described by Gen. W. F. Heavey, director 
of the port, in the principal talk at the 
Wednesday membership — luncheon. 
Worked out by port officials in coopera- 
tion with the major industrial and 
terminal installations along the upper 
Houston Ship Channel, the Port Disaster 
Plan is so comprehensive it might well 
be copied by other port authorities. 

“In our planning,” said General 
Heavey, “‘we felt that every single citizen, 
within a radius of 50 miles or more from 
the center of a possible blast or other 


ASCE PRESIDENT 
Gail A. Hathaway 
presents traditional 
gavel to Ernest E. 
Howard, who re- 
cently retired as 
President, at Wednes- 
day morning meet- 
ing. Upper view 
shows (left to right) 


Mrs. Hathaway with 
Mrs. Garner Endress 
and Mrs. Raymond 
Dawson, who have 
been active in forma- 
tion of successful 
Texas Section Wives 
Clubs. 


disaster, must have a definite job to do. 
The dozens of local, county, state, muni- 
cipal and private agencies must work 
together in a coordinated, preconceived 
manner to accomplish all this in the 
earliest possible time, with a minimum 
duplication of effort, a maximum saving 
of lives and equipment and property 

“All municipalities in the Houston 
Ship Channel area would coordinate the 
disaster activities of police agencies, 
fire departments, and public works 
agencies. The Red Cross, the Harris 
County Emergency Corps, the 
County Medical Society would coordi- 
nate their plans and activities. The utili- 
ties companies, the heavy industries, 
and the various channel-front plants will 
have coordinated their own fire and secu- 
rity forces with those of the cities, state 
and county, and plant wardens have 
already been appointed in all such 
plants.” 

The Port Disaster Plan also includes 
provision for filtering radioactive waters 
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with a compound of lime and iron and for 
obtaining under-water cutting equip- 
ment to clear channels blocked by sunken 
ships. Deploring such defensive meas- 
ures as bomb shelters, which he termed 
futile, General Heavey advocated the 
more basic security of an effective radar 
screen “with such fast and efficient 
fighters that no enemy bombers will 
ever get through to reach our vital ports.” 


Twelve Technical Divisions Meet 


Under the general chairmanship of 
Mason G. Lockwood, twelve of the 
fourteen ASCE Technical Divisions spon- 
sored one or more sessions. Of special 
interest were the papers describing the 
design and construction of such local 


projects as the Baytown Vehicular 
Tunnel, the Houston Ship Channel, 
Belton Dam and Reservoir, Falcon 


Dam, and Houston's spectacular new 
expressway system. Inspection trips to 
some of these projects supplemented the 
Technical Division sessions. Articles 
based on a number of the meeting 
papers are printed in this issue 


Local Section Delegates Meet 


Representatives from a dozen ASCE 
Local Sections in the Southwest ex- 
changed information and ‘“‘known-how” 
at a two-day conference preceding the 
Convention. In opening the conference, 
Chairman Perley A. Rice said that its 
objective was the strengthening of the 
Local Section program and the expansion 
of activities by and for civil engineers in 
their own communities. 

A program of prepared talks and 
forum-type discussions generated new 
ideas in the fields of operating Sub- 
Sections, District Councils, and Wives 
Clubs; Section publications, programs, 
and utilization of funds; and the rela- 
tionship of engineers to their communi- 
ties, of Sections to other organizations, 
and of ASCE to other engineering socie- 
ties. Attention was given to the use 
by Sections of information from the 
Society's Washington office and to the 
integration of Juniors in Section activi- 
ties. Reports on the development of 
civil defense programs indicated exten- 
sive Section participation in such pro- 
grams. 


Student Chapter Conference Held 


The continuing energy of the Student 
Chapters was clearly demonstrated by the 
student representation at a conference 
the day before the opening of the Con- 
vention. A number of students from 
Southwestern colleges conducted open 
forums on Chapter affairs. The lengthy 
agenda included constructive discussion of 
such subjects as conduct of programs, field 
trips, financing, contacts with employers, 
and the development of a ‘‘professional 
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CONFERRING AT ONE OF BREAKFASTS for authors and speakers at Houston Convention 
are, left to right, Prof. Philip C. Rutledge, chairman of executive committee of Soil Mech- 


anics and Foundations Division; 


executive committee of Irrigation Division. 


Mason G. Lockwood, chairman of technical program; 
ASCE Vice-President Fred C. Scobey, Berkeley, Calif.; 
Top photo shows some of delegates gathered for 


and W. E. Blomgren, member of 


two-day Local Section Conference. In front row (left to right) are Charles W. Yoder, 
Milwaukee, Wis.; Raymond F. Dawson, president of Texas Section; Perley A. Rice, Rich- 
mond, Va., chairman of Committee on Local Sections; and Prof. John Focht, Austin, Tex. 


consciousness’ among Chapter members. 
The extensive program and_ student 
excursions were arranged by a Texas 
committee headed by Oscar Koch of 
Dallas. 

Winners in the Regional Student Con- 
ference Contest were: James D. Tide- 
well, of Texas A. & M. College and 
secretary of the Student Chapter Con- 
ference, first prize; Robert B. Stevenson, 
of the University of New Mexico, second 
prize; and Finley Van _ Brocklin, of 
Mississippi State College, third prize. 


Varied Social Program 


An enjoyable social program, covering 
such diverse functions as a cocktail party 
and buffet dinner at the nationally known 
Shamrock Hotel and a barbecue and 
entertainment at the huge new Rice 
Stadium, gave the Convention visitors a 
glimpse of celebrated Texas hospitality. 


Following a custom instituted at the — 


Los Angeles Meeting last spring, a series 
of authors’ breakfasts constituted briefing 
sessions for all speakers and discussers. 
A feature of the ladies’ entertainment, 
headed by Mrs. Robert J. Cummins, 
was the daily morning coffee hour and 
reception. Robert J. Cummins was 
general meeting chairman. 


Publicity Committee Active 


An effective job of publicizing the Con- 
vention and the accomplishments of the 
profession was done by a local committee 
under the chairmanship of Howard T. 
Tellepsen. In addition to Mr. Hath- 
away’s talk at the Rotary luncheon, 
other ASCE officers addressed local 
groups and appeared on radio programs 
focusing attention on the profession 
throughout the Convention week. 
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Actions of Board of Direction at Houston Noted 


Some of the important actions taken by 
the Board of Direction at its Houston 
Meeting, February 19 and 20, 1951, are 
summarized here. 


Engineering Manpower Commission 


Continued active participation by 
ASCE on the Engineering Manpower 
Commission of EJC was assured by action 
taken by the Board. The action commits 
the Society to engage in a carefully pro- 
grammed and extensive effort aimed at 
increasing the number of engineering 
graduates and of affording better utiliza- 
tion of engineers both in industry and 
military establishments. 


Technical Procedure Committee Conference 


Increased attendance by representatives 
of the Executive Committees of the Techni- 
cal Divisions at the annual Technical Pro- 
cedure Committee Conference next Sep- 
tember was provided for by increased ap- 
propriation. Both the incoming and out- 
going chairmen of the Executive Commit- 
tee of each Technical Division will be re- 
quested to attend the conference. The 
Division Activities Committee was as- 
signed the task of study and report on pos- 
sible changes in the make-up of the Execu- 
tive Committees of the Technical Divi- 
sions and the terms of office of the mem- 
bers of those committees. 


Memoirs 


The Board agreed to resume publication 
of memoirs of deceased members in 
TRANSACTIONS on a reduced scale from the 
size of the memoirs formerly published. 


ASCE Meeting at Miami 


The Board accepted the invitation of 
the Miami Section to hold the June 1953 
meeting of the Society at Miami, Fla. 
Manual on Surveying Terms 


Funds were provided to complete the 
manuscript for a new Manual on Defini- 


tions of Surveying Terms, which has been 
in preparation for several years under the 
chairmanship of C. E. Breed. 


Proceedings-Separates 


The heavy paper covers now being used 
with Proceedings-Separates were ordered 
discontinued by the Board. 


President for 1952 Nominated 


The Nominating Committee selected 
Carlton S. Proctor as the official nominee 
for President of the Society for 1952. 


Student Chapters Authorized 


The Board approved the establishment 
of Student Chapters at the University of 
Denver, the University of Hawaii, and 
Howard University. 


Interim By-Laws 


The Interim By-Laws now in effect, 
which were submitted to all Local Sec- 
tions for review and suggestions, were ap- 
proved with minor changes and revisions. 


Increased Unity of Engineering Profession 


The Board gave extended consideration 
to several documents and reports relating 
to the subject of Increased Unity of the 
Engineering Profession. The Executive 
Secretary was directed to send copies of 
these documents to the President and Sec- 
retary of each Local Section and Sub- 
Section for their information and study. 
Suggestions are to be invited from Local 
Sections and past officers. 


Inactive List 


The establishment of a military service 
inactive list for 1951 was confirmed by the 
Board. 


Washington Office Is Active in National Affairs 


Activities of the Washington office of 
ASCE during the calendar year 1950 were 
reported to the Board of Direction of the 
Society at its Houston meeting by Joseph 
H. Ehlers, ASCE Field Representative. 
Since many matters pertaining to national 


There were three legislative objectives: 
(1) To amend the Army Organization bill 
in respect to protecting the status of engi- 
neers; (2) to enact the National Science 
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affairs were handled by Engineers Joint 
Council with full participation by ASCE, 
they are mentioned as a part of the ASCE 
program. Excerpts from Mr. Ehlers re- 
port, which emphasizes the developments of 
the last quarter, are reported here. 


Foundation bill and the corresponding 
appropriation bill; and (3) to enact the 
D. C. Engineers Registration bill. All 
these stated objectives were successfully 


and completely accomplished after many 
near-upsets. The first two of these ob- 
jectives were handled by EJC panels 
under the able leadership of the ASCE 
member who served as chairman. 

In the case of the Army Organization 
bill, I attended all hearings and substi- 
tuted for the chairman in brief testimony 
before the Senate Armed Services Com- 
mittee. In connection, with the National 
Science Foundation, I attended all hear- 
ings, with Chairman Bakhmeteff pre- 
senting testimony. I kept in contact 
with the Bureau of the Budget in urging 
the appointment of EJC nominees to the 
Board. Three of the EJC nominees were 
placed, giving excellent representation 
for the profession. In the matter of the 
D. C. Engineers Registration bill, a 
written statement was presented to the 
Congressional Committee in support of 
the bill. 

In respect to the Executive Depart- 
ment actions the principal objectives of 
the Washington office were: (1) Prepara- 
tion of a Water Policy Report advisory 
to the President's Commission; (2) par- 
ticipation in policy making in the field of 
engineering manpower; and (3) establish- 
ment of an Advisory Committee on Engi- 
neering in the U. S. Civil Service Com- 
mission. These were primarily EJC ob- 
jectives with strong ASCE participation. 

Manpower is being handled by an EJC 
Manpower Commission, and policy state- 
ments have been transmitted to the gov- 
ernment. With respect to Civil Service 
matters, I served as chairman of the EJC 
Committee on Engineers in Civil Service. 
The Civil Service Commission has ap- 
pointed a high-level policy committee 
based on nominations by EJC. 


Defense Mobilization Activities 


During the past quarter the activities 
of the Washington office have shifted 
rapidly from normal peacetime interests 
to mobilization and emergency measures 
and agencies. 

Principal interests have been centered 
in the National Production Authority 
following the passage of the Defense 
Production Act of 1951. Three divisions 
of direct interest have been established 
in NPA: Construction Materials, Con- 
struction Controls and New Facilities. 
The Washington office has been in touch 
with all these offices. These divisions 
have been placed in a Bureau of Facilities 
and Construction. I have conferred with 
the director offering the assistance of the 
Washington office. On a new Construc- 
tion Advisory Committee to NPA, J. B. 
Converse, M. ASCE, represents the civil 
engineering field. This office has also 
been in touch with the Interior Depart- 
ment and other agencies concerning their 
construction controls interests. 

Conferences have been held with ECA, 
the Housing Agency and several other 


(Vol. p. 163) 53 


= 
tion 
am; 
| for 
jer, 
ich- 
"ex. 
the 
ing | 
ors. 
nt, 
ins, 
ind | 
m- 
he 
Lee 
th- 
+ 
m, 
cal a 
ms 
on 
IG 


agencies concerning methods of engaging 
professional engineering services and 
compensation for such services. 


Joint Activities with Other Associations 


Since the Society has such a small es- 
tablishment at Washington, joint activi- 
ties with other groups are very important. 
They enable us to cooperate with organi- 
zations undertaking extensive and ex- 
pensive programs in Washington. 

EJC is the most important of such co- 
operative efforts. The facilities of this 
office have been placed at the disposal of 
EJC committees dealing with national 
affairs. I have attended the regular bi- 
monthly meetings. As a member of the 
National Engineers Committee of EJC, 
I have had contact with newly appointed 
government officials and discussed the 
relationship of their agencies to the engi- 
neering profession. 

The ASCE-AGC Joint Committee 
covering the engineering-contracting field 
is of great importance. Some problems 


relating to the new controls can be dealt 
with jointly. AGC has an exceptionally 
comprehensive organization in Washing- 
ton with specialists and experts in various 
construction fields as members of its staff. 
An important meeting attended by prom- 
inent officials of both groups was held in 
December to discuss several apsects of 
the defense program. 

The Joint Committee of the Design 
Professions brings together the architects, 
civil and mechanical engineers, city 
planners and landscape architects. The 
executive committee of this group has 
drafted statements concerning the proper 
division of responsibilities on joint enter- 
prises for various types of work. 

The Construction Industry Advisory 
Committee, sponsored by the U. S&S. 
Chamber of Commerce and under the 
chairmanship of Carlton Proctor, M. 
ASCE, brings together the broadest cross 
section of construction industry groups, 
including materials manufacturers and 
financing agencies. This group has played 
an important part in dealing with prob- 


President Hathaway Heads U.S. Delegation 
to International Engineering Conferences 


The impact of Western technological 
progress on the East was graphically 
demonstrated in the series of international 
engineering conferences and exhibitions 
recently concluded in New Delhi and 
Bombay, India. Members of the United 
States delegation, which was headed by 
ASCE President Gail Hathaway and 
included a number of Scciety members, 
were particularly impressed by the 
Indian International Engineering Exposi- 
tion, the first of its kind ever held in the 
East. 

Occupying about 35 acres between 
Delhi and New Delhi, the exhibition 


was arranged to give the average Indian 
an idea of the technical marvels of the 


Western world and of native engineering 
projects, particularly in the field of 
water and power development, aimed at 
achieving a higher standard of living for 
the country. In addition to the industrial 
displays of 20 foreign countries including 
the United States, many impressive 
exhibits had been arranged by the states 
and industrial concerns of India. 

About 800 engineers from 38 countries 
attended the New Delhi conferences— 
the meetings of the World Power Con- 
ference, the International Commission on 
Large Dams, and the International Com- 
mission on Irrigation and Canals. More 
than 200 technical papers were submitted 
to the various conferences. A_ flood 


TOP MEN AT NEW DELHI CONFERENCE ARE, left to right, ASCE President Gail A. Hath- 
away, chairman of United States delegation; Andre Coyne (France), president, Inter- 
national Commission on Large Dams; A. N. Khosla, president, International Commission 
on Irrigation and Canals; and Vincent de Ferranti (Great Britain), chairman, World Power 


Conference. 
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lems concerning materials and construc- 
tion controls under NPA. Problems are 
fully discussed by the staff executives of 
the groups involved, in advance of the 
gencral meetings. 

Last and perhaps most important from 
the staff viewpoint is the Public Works 
Advisory Committee. This was previ- 
ously an advisory committee to FWA 
and then to GSA. With the splitting 
up of GSA’s construction functions, the 
committee is working as a Public Works 
Advisory Committee available to all 
agencies and to serve as a contact point 
for staff executives of the principal groups 
in Washington. I am serving as a mem- 
ber of a subcommittee on the revision of 
Government Construction Contract Form 
23 and of a subcommittee on professional 
services contracts. Our proposed revised 
government contract form has been sub- 
mitted to the government. 

Contracts and fees for engineering and 
architectural services as handled by sev- 
eral agencies are receiving careful con- 
sideration. 


control conference of the UN’s Economic 
Commission for Asia and the Far East, 
which opened the proceedings, em- 
phasized the international character of 
the program. 

The Conference on Large Dams, the 
fourth to be held in the past 17 years, 
was the largest and* most productive of 
the New Delhi meetings. Of the 111 
papers submitted, 16 were contributed 
by Americans. Members of the State 
Department delegation to this conference 
included ASCE President Gail Hathaway, 
chairman; ASCE Director Waldo Bow- 
man, who supplied material from which 
this release was prepared; Director 
Francis S. Friel; and ASCE Members 
L. F. Harza, C. E. Blee, J. H. Douma, 
P. T. Bennett, W. C. Cassidy, L. E. 
Rydell, L. N. McClellan, and F. L. 
Adams. 

Preceding the New Delhi Conferences, 
the International Association for Hy- 
draulic Research held a four-day session 
in Bombay. In an address to the 250 
delegates representing 27 countries, Presi- 
dent Lorenz G. Straub, M. ASCE, direc- 
tor of the St. Anthony Falls Hydraulic 
Laboratory at the University of Minne- 
sota, hailed the congress for its contribu- 
tions to engineering knowledge and re- 
search on a world scale. 

Visitors to the conferences and ex- 
positions have high praise for A. N. 
Khosla, M. ASCE, chairman of the 
Indian arrangements committee, and 
N. D. Gulhati, chairman of the enter- 
tainment committee, and their helpers 
for their efforts to bring about a better 
understanding of India on the part of 
their foreign guests, 
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FROM THE NATION’S 


CAPITAL 


JOSEPH H. EHLERS, M. ASCE 


The organizational pattern of economic 
controls has been relatively stable during 
the past month. The most important 
change concerned the appointment of 
former Civil Service Commissioner Arthur 
Flemming to head the manpower com- 
mittee for Defense Mobilizer Wilson. 
The recent de-emphasizing of the Na- 
tional Security Resources Board was 
illustrated in a redelegating of functions. 
The Defense Production Authority rather 
than NSRB will henceforth issue the 
accelerated tax-amortization certificates 
on new plant facilities. Certificates 
authorizing loans for plant expansion 
will be issued by DPA instead of the 
various departments which previously 
issued them. 

The decline in prestige of RFC from 
its once lofty place and the adverse 
comment on it by a congressional com- 
mittee point to a weak spot in the mobili- 
zation organization. A _ trusted fiscal 
agency to conduct impartial businesslike 
operations in connection with materjals 
and new facilities expansion is an ab- 
solute necessity for a smooth-working 
defense program. 


Licensing of Commercial Building 


The new Federal Reserve Board re- 
quirements of a 50 percent down payment 
and 25 years amortization will have a re- 
strictive effect on new commercial build- 
ing construction. 

In connection with the licensing of 
commercial building and the handling of 
hardship cases under NPA Order M-4, 
applications for license may be obtained 
at any of the many Department of Com- 
merce local offices. When filled cut, 
however, they should be returned only 
to the appropriate regional offices serving 
Commerce and NPA in 13 cities or to one 
of five District Offices (Baltimore, De- 
troit, St. Louis, Los Angeles and Port- 
land, Ore.) and for the District of Colum- 
bia, to the Construction Controls Division 
of NPA in Washington. Construction 
of plants for printing newspapers, books 
and magazines, as well as radio and tele- 
Vision studios are in general exempt from 
the licensing order. 

Obviously a program such as this licens- 
ing system which would prohibit the use 
of a few hundred tons of steel in a building 
but permit unimpeded start of a 10,000- 
ton steel bridge is not a complete pro- 
gram. 
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Field Representative ASCE 


Controlled Materials Plan 


A controlled materials plan will be 
needed during the year to provide proper 
distribution of steel, copper and alumi- 
num. Such a plan requires careful 
estimates of needs by all claimant groups 
and then whittling down of the allot- 
ments to each producer to reduce the 
total to the available supply. A staff 
group has been at work developing details 
of the plan. When the D.O. priority 
system is stretched to the breaking point, 
it will be put into effect. 

Although D.O. ratings by defense 
agencies constitute the official priority 
system, actually special “directives” 
for aiding new plant construction and for 
other special urgent purposes are in- 
creasing in number and result in priorities 
paralleling the D.O. rating system. 

Priorities will probably soon be given 
for maintenance and repair on industrial 
buildings. Another demand for priorities 
comes from agencies handling power and 
transportation. 

If actual defense spending is pushed up 
to $4 billion per month during the next 
twelve months, as is hoped for, it would 
account for one-sixth of the gross national 
product now approaching 300 billions. 

Even with the great decline in residen- 
tial building an expected large increase 
in industrial construction will result in 
greater use of steel for construction this 
year. Industrial construction is esti- 
mated to take about three times as much 
steel per dollar of construction as does 
housing. 


Aluminum Production Order 


A prohibition order eliminating the use 
of aluminum from a long list of products 


ASCE MEMBERSHIP AS OF 
FEBRUARY 9, 1951 


| Members 7,789 | 
Associate Members . 10,041 
Junior Members . 13,777 
Affiliates . . . 68 
Honorary Members. . 39 
l | 
| Total . 31,715 
| (February 9, 1950 28,105) 


becomes effective April 1 (NPA Order 
M-7 as amended February 1). A similar 
order on copper is already in effect 
(Order M-12, see Civit ENGINEERING 
for February, page 51). 

A 50 percent increase in aluminum 
and 20 percent in steel capacity is hoped 
for. This should result in an abundance 
of these two metals two years hence, 
although the outlook for copper is much 
darker. Much new production will in 
fact be available after the defense activity 
ceases. 


Congressional Legislation 


The Contract Renegotiation Bill (H.R. 
1724) which passed the House has had 
numerous amendments added in the 
Senate Finance Committee. 

A Joint Resolution (H.J.Res. 4) pro- 
poses approval of the agreement on the 
St. Lawrence Waterway project following 
urging by the President. 

An incidental aspect of the Defense 
Housing Bill (S. 349 and H.R. 1272) 
of particular interest to civil engineers is 
the inclusion of public works construction 
in the Housing and Home Finance 
Agency activities. The first encroach- 
ment of this agency into the public 
works and heavy engineering field was in 
connection with Reorganization Plan No. 
17 dealing with certain advance planning 
activities then being carried on by the 
General Services Administration. This 
minor program, a declining activity, was 
transferred to the Housing Agency. 
The new proposal puts the Housing 
Agency in charge of the building of these 
public works projects, particularly in 
respect to the approval of the projects 
for grants and loans, a function similar 
to the Lanham Act activities of the former 
Federal Works Agency. 

The attention of the Washington 
office has been called to the fact that 
Army proposals for negotiating engineer- 
architect design contracts on the basis 
of estimated costs plus 10 percent as the 
lump sum contract figure have recently 
compelled firms to decline some work on 
the ground they might take a loss at the 
proposed figure. The Armed Services 
Procurement Act of 1947 sets a 10 per- 
cent profit limit for cost-plus-a-fixed-fee 
contracts, but does not require negotiat- 
ing lump sum contracts on this basis. 

The Federal Civil Defense Administra- 
tor has urged that each state and terri- 
tory have a recruitment program for 
civil defense volunteers in full operation 
by April 1. He also has urged passage of 
necessary state legislation with adequate 
appropriations, appointment of a full- 
time director, and establishment of an 
operating agency in every community. 


Washington, D.C. 
February 14, 1951 
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ASCE Group Is Formed by Members in Athens 


From far-off Greece comes word of the 
formation of an Athens Chapter of ASCE 
members living there. At the dinner 
meeting of organization, speakers stressed 
the need for continuing technological co- 
operation between Greek and United 
States engineers and affirmed the value of 


such professional groups as the newly 
formed Athens Chapter. A. Kalinsky, 
director of construction for the Ministry 
of Agriculture, was elected president, 
and T. N. Michalopoulos, designing 
engineer, Greek Sanitation & Hydraulic 
Works Construction Co., secretary. 


TO FACILITATE TECHNOLOGICAL AND PROFESSIONAL COOPERATION between 
Greece and United States, 30 members of Society resident in Greece and their guests 
meet at dinner to organize Athens ASCE Chapter. 


Louis C. Sabin, Honorary 
Member of ASCE, Dies 


Louis C. Sabin, Honorary Member of 
ASCE and authority on Great Lakes and 
allied engineering projects, died at his 
home in Cleveland, Ohio, on December 


LOUIS C. SABIN, Hon. M. ASCE 


30, at the age of 83. He was noted par- 
ticularly for his development of the mul- 
tiple wire method of base measurement 
for the Lake Survey, and for studies of 
the regulation of the height of water in 
Lake Erie and the effect on lake levels of 
power projects. 

As general superintendent of the St. 
Mary Falls Canal at Sault Ste. Marie, 
Mr. Sabin designed and constructed what 
are still its largest locks— Davis Lock and 
Fourth Lock—to meet the load imposed 
on the waterway by World War I. 
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Fourth Lock was named Sabin Lock in 
his honor by Congress in 1943, when 
World War II demonstrated how well he 
had anticipated the demands on the 
canal, one of the world’s busiest water- 
ways. From 1925 until his retirement in 
1948, Mr. Sabin was vice-president of the 
Lake Carriers Association, with head- 
quarters in Cleveland. 

A graduate of the University of Michi- 
gan, Mr. Sabin later received the honor- 
ary master of engineering degree there. 
He became a member of ASCE in 1902, 
and was elected Honorary Member in 
1944. His other affiliations included Tau 
Beta Pi, the American Association for 
Testing Materials, the International 
Association of Navigation Congresses, 
and the Cleveland Engineering Society. 


Mahaffey Memorial Fund 
to Give Student Aid 


In memory of Sterry Mahaffey, who at 
his death on July 1, 1950, was president 
of the Virginia Section of ASCE and engi- 
neer director of the Virginia Road Build- 
ers Association, the latter organization 
has established a Student Aid Fund of 
$100 a year in each of the three colleges in 
the state financed in part by public 
funds—Virginia Military Institute, Vir- 
ginia Polytechnic Institute, and the Uni- 
versity of Virginia. To be disbursed 


through the ASCE Student Chapters in 
each of the schools, the funds have the 
primary objective of attracting young 
men into the highway engineering field. 
They are currently being used by the 
Chapters as expense grants and prize 
awards for papers. 

Organized in 1943 in the interest of 
better highways for the state, the Virginia 
Road Builders Association now represents 
approximately 95 percent of the firms 
engaged in the construction of Virginia 
highways. 


Washington Award Goes 
to Electrical Engineer 


Edwin H. Armstrong. an electrical 
engineer and professor of electrical engi- 
neering at Columbia University, is win- 
ner of the 1951 Washington Award. A 
pioneer in the field of radio, Professor 
Armstrong is cited “for outstanding in- 
ventions basic to radio transmission and 
reception and notable service to his 
country.” 

The Washington Award, a joint award 
of the Four Founder Societies and the 
Western Society of Engineers, is given 
annually for “accomplishments which pre- 
eminently promote the happiness, com- 
fort, and well being of humanity.’’ Pres- 
entation of the award to Professor Arm- 
strong was made at a joint dinner meeting 
of the participating societies at the Fur- 
niture Club of America on February 19. 


Robert Cypher Joins 
C.E. Advertising Staff 


Robert S. Cypher, former salesman for 
Dun & Bradstreet, New York City mer- 
cantile accrediting 
firm, has joined the 
advertising staff of 
CiviL ENGI- 
NEERING as 
Eastern representa- 
tive. A veteran of 
World War II, Mr. 
Cypher served as a 
non-commissioned 
officer in the 27th 


Infantry Division 

Robert S. Cypher for five years—for 
more than three 

years in the Pacific Theater. Upon his 


release from the Army, he completed his 
education at Pace College, a New York 
City school of marketing, advertising, and 
selling. 
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Coming Local Section Events 


Central Ohio—Meeting in the Chitten- 
den Hotel, Columbus, March 15, 6:15 p.m. 


Florida— Meeting at the Seminole Hotel, 
Jacksonville, March 13, at 7 p.m. 


Illinois—Weekly luncheons every Friday 
at the Chicago Engineers Club, at 12 noon. 

Intermountain—-Meeting in Salt Lake 
City on March 16. 


Kansas— Meeting in Topeka, March 16, 
at 6:30 p.m. 


Los Angeles—Dinner meeting at the 
Alexandria Hotel, Los Angeles, March 14, 
at 8 p.m., preceded by dinner at 6 p.m. 


Maryland—Meeting at the Engineers 
Club of Baltimore, Baltimore, March 14, 
at 8 p.m., preceded by dinner at 6 p.m. 


Metropolitan—Meeting in the Engineer- 
ing Societies Building, New York City, 
March 21. 

Miami— Meeting in Miami 
Thursday of each month. 


the first 


Northwestern— Meeting at the Coffman 
Memorial Union, University of Minnesota, 
the first Monday of each month. 


Oklahoma— Dinner meeting of the Okla- 
homa City Branch in the Y.W.C.A. Build- 
ing, Oklahoma City, March 16, at 6:30 p.m. 
Meeting of the Tulsa Branch in the Chamber 
of Commerce Building, Tulsa, the first Mon- 
day of each month. 


Philadelphia—- Meeting at the Engineers 
Club, Philadelphia, on March 13. Meeting 
of Delaware Sub-Section on March 20. 


Syracuse Meeting in Syracuse, March 22. 


Tacoma—Meeting in Tacoma on March 
13. 

Tennessee Valley—Dinner meeting of 
the Knoxville Sub-Section at the S & W 
Cafeteria, Knoxville, March 14, at 6:15 p.m. 
Dinner meeting of Oak Ridge Sub-Section 
at the Ridge Recreation Hall, Oak Ridge, 
March 14, at 7:30 p.m. 


Texas—-Luncheon meeting of the Dallas 
Branch the first Monday of each month, 
at the Hotel Adolphus, at 12:15 p.m. 
Luncheon meetings of Fort Worth Branch 
the second Monday of each month at the 
Blackstone Hotel, at 12:15 p.m. 


Scheduled ASCE Conventions 


SUMMER CONVENTION 
Louisville, Ky., June 13-15 
(Board of Direction meets 
June 11-12) 
ANNUAL CONVENTION 
New York, N.Y., October 22-25 
SPRING CONVENTION 


New Orleans, La., March 5-7, 
1952 


CIVIL ENGINEERING 


March 1951 


News of Local Sections Briefed 


SECTION 


Buffalo 


Central Illinois 


Colorado 


Dayton 


Georgia 


Illinois 


Intermountain 


Maryland 


North Carolina 


Oklahoma 


Tulsa Branch 


Panama 


Pittsburgh 


Puerto Rico 


Toledo 


Jan. 16 


Jan. 11 
Jan. 8 


Jan. 


Jan. 10 


Jan. 13 


Jan. 8 


Jan. 22 


DATE ATTENDANCE 


36 


69 


30 


82 


80 


40 


Luncheon meeting. An illustrated talk on construction 
of first section of Toronto subway was presented by 
Charles B. Molineaux, chief engineer, Arthur A. 
Johnson Corp., and general manager, Pitts, Johnson, 
Drake & Perini, joint venture contractors. 

Ladies Night meeting. Prof. Harold R. Wanless, of 
University of Illinois, spoke on ‘Geological Phe- 
nomena.” 

Dinner meeting with Charles Hunt, of U.S.G.S., outlin- 
ing the geological history of Denver, and William 
Judd, describing the subsoil conditions of the area. 

M. W. Tatlock, partner in Ralph L. Woolpert Co., 
Dayton, Ohio, discussed the Van Buren Township 
water supply. He was recently elected to a three- 
year term on District 9 Council. 

Luncheon meeting with S. R. Young, head of Atlanta 
& West Point Railroad, Atlanta, Ga., speaking on 
railroad problems. 

Annual meeting with election of A. L. R. Sanders, as 
president; Howard F. Peckworth, first vice-president ; 
Frank W. Edwards, second vice-president; and 
Henry Miller, treasurer. H. F. Sommerschield was 
elected secretary for a two-year term. 

Junior dinner meeting. Jim Zimmerman and E. W. 
Meisenhelder III were principal speakers. 

Solar engineering was discussed by Richard N. Thomas, 
associate professor of mathematics and astronomy, 
University of Utah. 

L. G. Haskell, maintenance engineer, Salt Lake Pipe 
Line Co., spoke on oil-line transportation. 

Dinner meeting featuring George McAlpin, director of 
soil mechanics, New York State Department of 
Public Works, as speaker. 

Annual business meeting with election of following 
officers: Neal D. McDowell, president; Stephen C. 
Knight, Jr., vice-president; Vaughan M. Daggett, 
secretary; and Huge D. Chase, treasurer. 

Dinner meeting. The effects of turnpikes on metro- 
politan areas were outlined by Farley Gannett, 
president Gannett, Fleming, Corddry & Carpenter, 
Inc., of Harrisburg, Pa. 

Annual business meeting. Newly elected officers in- 
clude J. Norman Pease, president; Carroll L. Mann, 
Jr., senior vice-president; and P. D. Davis, junior 
vice-president. Presentation of student awards and 
Life Membership Certificates. ASCE Vice-President 
William R. Glidden stressed the need for continued 
study by engineers throughout their careers. 


Role of engineer in defense effort was outlined by L. L. 
Dresser, president National Society of Professional 
Engineers. 

Symposium on construction of Panama Hotel. Parti- 
cipants included Messrs. Victor J. Fabrega, Guillermo 
Rodriguez, and Paul Kowalchik, engineers on proj- 
ect. Tour of project followed. 

Juniors meeting. J. E. O'Leary, vice-president in 
charge of sales, Pittsburgh Des Moines Steel Co., was 
guest speaker. 

Joint meeting with Civil Section of Engineers’ Society 
of Western Pennsylvania featuring G. H. Carpenter, 
as principal speaker. 

Annual meeting with addresses by Vice-President 
William R. Glidden and ASCE Director Paul Holland. 

Dr. Karl Terzaghi, professor of civil engineering, 
Harvard University, was principal speaker. 

Dinner meeting. Newly elected officers include Presi- 
dent C. A. Shaler, First Vice-President J]. C. Webber, 
Second Vice-President R. C. Hansen, and Secretary- 
Treasurer C. H. Kurtz. 
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NEWS BRIEFS. 


Use of Prestressing in Freeway Building 


Advocated at ACI Annual Convention 


Prestressed slab construction offers special 
advantages for urban expressways and free- 
way separations where shallow depths are 
required, Stewart Mitchell, M. ASCE, 
bridge engineer for the California Division 
of Highways, told members of the American 
Concrete Institute at their 47th annual con- 
vention in San Francisco, February 20-22. 
Although, with present labor costs, pre- 
stressed construction offers little saving over 
ordinary types of construction, when costs 
are reduced it will compete with conven- 
tional construction, he predicted. 

Considerable savings would be possible in 
depressed freeways and grade separations, 
Mr. Mitchell believes, because of reduced 
cost of the bridge superstructure and re- 
duced excavation. Since prestressing allows 
less depth of beam, the reduced depth of 
over-passes would save considerable excava- 
tion and also permit savings in cost of abut- 
ments, retaining walls, and other features. 

F. N. Hveem, construction engineer for the 
California Division 
of Highways, discus- 
sed the prevention of 
joint troubles in con- 
crete pavements at 
the same session. He 
reported that warp- 
ing and curling of the 
slabs was a major 
factor contributing to 
pumping and faulting 
of the joints. A sug- 
gested remedy was 
the elimination of ex- 
pansion joints and 


placing contraction joints as far apart as 
possible. 

Precast concrete was said to afford excel- 
lent protection against atomic blast by 
Arsham Amirikian, M. ASCE, head design- 
ing engineer for the Navy Bureau of Yards 
and Docks, Washington, D.C., in another 
leading talk. Precasting, he asserted, is 
suitable for the construction of emergency 
shelters and protective structures and can 
also be used to advantage in providing ex- 
isting structures with a protective shell. 
The readily assembled framing elements 
could be prefabricated at regional plants and 
stockpiled at various points for immediate 
use in an emergency, he stated. 

Other ACI sessions dealt with the use of 
reinforced concrete in earthquake-resistant 
structures; correction of false set in cement 
during the manufacturing process; and use 
of new materials to cut construction costs. 

An important result of the convention was 
approval of revisions of the ACI Building 
Code, which will now go to all members for 
ratification. The changes in the code allow 
for the improved properties of new-style de- 
formed reinforcing bars, resulting in stecl 
savings in reinforced concrete construction. 
The code is discussed elsewhere in this issue 
in a paper by C. A. Willson, M. ASCE. 

Former ASCE Director Harry F. Thom- 
son, manager of the Redi-Mix Concrete 
Division of the Materials Service Corp., 
Chicago, was elected president of the organ- 
ization for the coming year. Mr. Thomson 
also received the Wason Medal for “the 
most meritorious paper” of the year. Other 
ASCE members receiving awards included 


USE OF UNIT BUILDINGS AND FLAT-SLAB CONSTRUCTION in a New Orleans parking 
garage was described at the recent ACI convention by L. G. Farrant, Assoc. M. ASCE, and 
W. C. Harry, consulting engineers of Miami, Fla. Ideal balance between function, economy, 
and aesthetic values was achieved, they asserted. 
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Charles’S. Whitney, Milwaukee, Wis., win- 
ner of the Alfred E. Lindau Award, and W. 
S. Colby, of Boston, Mass., the Construc- 
tion Practice Award. 

Harmer E. Davis, Assoc. M. ASCE, 
director of the Institute of Transportation 
and Traffic Engineering at the University 
of California, was general chairman. 


Engineers Receive Moles’ 


Awards at Annual Dinner 


The satisfactions, tangible and intangible, 
of a career in the construction industry were 
stressed by both winners of the The Moles’ 
eleventh annual awards “for outstanding 
contributions to construction progress” at 
the organization’s annual award dinner, 
which was held in New York on January 31. 

Member award winner was Ray N. 
Spooner, M. ASCE, treasurer of Allen N 
Spooner & Sons, Inc., dock-building firm 
with a notable record in the construction of 
New York Harbor installations. He was 
cited for “his superlative and effective ser- 
vice and his eminent accomplishments, no- 
tably in the fields of waterfront, pier, and 
harbor construction."” The non-member 
award went to Lester S. Corey, president of 
the Utah Construction Co., San Francisco 
Cited for his “high excellence as a leader and 
his conspicuous skill, notabiy in the fields of 
dams, irrigation, and railroad construction,” 
Mr. Corey was director of the Columbia 
Construction Co., builder of Grand Coulee 
Dam. 

Honorary membership in the organization, 
New York association of heavy construction 
men, was presented to former Postmaster 
General James A. Farley, for many years 
president of the General Builders Supply 
Corp., of New York. Moles’ President 
James F. Salmon presided at the dinner, 
which was attended by 1,200. 


Steel Companies to Spend 
$1.2 Billion for Expansion 


About $1.2 billion dollars will be spent 
for expansion and improvement of the steel 
industry in 1951, according to an announce- 
ment from the American Iron and Steel 
Institute. This record outlay will be 134 
percent higher than the $513,000,000 spent 
last year and 307 percent above the 1941 
expenditures. About 35 to 40 of the 115 
iron and steel companies reporting are en- 
gaged in increasing their iron and _ steel- 
making capacities. By the end of 1952, 
steelmaking furnaces will be able to make 
more than 117,500,000 tons annually at full 
production, compared with 104,229,650 tons 
a year at present. 
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United Nations to Expand 
Technical Aid Program 


A greatly expanded program of tech- 
nical assistance to the less developed areas 
of the world is reported by the United 
Nations. About $20,000,000 is available 
for 1950 and 1951, with most of it to be 
spent in 1951. 

Operating in cooperation with similar 
programs undertaken by such intergovern- 
mental agencies as the Point Four ad- 
ministration, the present program has 
initiated work in 17 countries on projects 
related to their economic development and 
projects in nine other countries of indirect 
economic benefit. Technical assistance mis- 
sions have been sent to Afghanistan, 
Bolivia, Brazil, Burma, Colombia, Chile, 
Ecuador, Haiti, India, Indonesia, Pakistan, 
Iran, Thailand, Lebancn, and Mexico, and 
arrangements for similar missions are being 
made with other countries. 

In addition, almost 1,000 training op- 
portunities were made available in 1950 
under a fellowship program that provides 
specialized training by experts to experts 
from recipient countries. Under these 
programs, officials study from three to six 
months in the host country and then 
return home to teach others the improved 
techniques they have learned. 

Calling the program a prodigious effort 
to raise living standards, Hugh L. Keen- 
leyside, director general of the UN Tech- 
nical Assistance Administration, points 
out that, ““Technical assistance for peoples 
who are reaching forward to grasp their 
aspirations can mean increased wealth for 
citizens of developed countries as well as 
those of less developed areas.” 


American Engineers to Advise 
on Greek Land Reclamation 


A reclamation program designed to im- 
prove more than a million acres of crop 
lands in six river basins of Greece is out- 
lined in a release from the Economic Co- 
operation Administration. The ECA also 
announced that the Knappen, Tippetts, 
Abbett Engineering Co. of New York, has 
signed a contract with the Greek Govern- 
ment for surveys, reclamation plans and 
designs for required structures. 

Services and traveling expenses of the 
firm will be paid in dollars under the ECA's 
technical assistance program, while engineer- 
ing costs in Greece will be assumed by the 
Greek Government. Leeds, Hill & Jewett, 
consulting engineers of Los Angeles, Calif., 
will be associated with the New York firm 
in carrying out the project. 

Part of a coordinated program of tech- 
nical assistance for land reclamation and 
development in Greece, the current proj- 
ect includes making plans for diversion 
dams on the Axios and Aliakmon rivers for 
irrigation of the Salonika Plain; plans for 
irrigation distribution systems in several 
areas; plans for the solution of a silting 
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including flood protection, drainage, irriga- 
tion, and general water use, for the Xanthi- 
Komotini Plain area in northern Greece. 


problem in the upper section of the Strymon 
River between the Greek-Bulgarian border 
and Kerkini Lake; and a development plan, 


New Ridgeland Station Increases Chicago Power Supply 


RECENT DEDICATION OF RIDGELAND STATION of Commonwealth Edison Company of 
Chicago brings total plant capacity of system to 2,802,000 kw. Planned for ultimate capac- 
ity of 600,000 kw, plant represents part of company’s postwar expansion program involving 
expenditure of more than $750,000,000. Preliminary work was started in August 1947, and 
first 150,000-kw unit is now in service. Second 150,000-kw unit will go into service in 1951, 
and third unit, already authorized, is scheduled for completion in 1953. Reflecting notable 
engineering and metallurgical advances made in past 25 years, new Ridgeland equipment 
operates with steam pressure of 1,800 psi and 1,050-deg temperature. About 1 lb of coal is 
required for production of each kilowatthour, in contrast to 1'4 lb formerly required. 


Elizabeth River Tunnel Section Is Launched 


ONE OF SEVEN 300-FT-LONG SECTIONS of double-shelled steel casing, being used in 
construction of trench-type vehicular tunnel beneath Elizabeth River at Norfolk, Va., comes 
off shipways of Bethlehem-Sparrows Point Shipyard at Sparrows Point, Md. Launched 
January 17, section was towed 180 miles to tunnel site where, still afloat, it will be fitted with 
inner reinforcing ring of concrete and section of double-lane roadway 22 ft wide before 
being sunk into place in trench dredged across river bottom. Photo shows temporary 
“launching bow,” which in launching is fitted to forward end of section to ease pressure 
against flat bulkhead as it hits water. Engineers on project are Parsons, Brinckerhoff, 
Hall & Macdonald, and contractors Merritt-Chapman & Scott Corp., both of New York. 
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Construction Activity in January Is 
20 Percent Above January 1950 


Construction activity in January was 20 
percent higher than a year ago, despite a 
seasonal decline of 7 percent from the De- 
cember 1950 total, according to a joint re- 
port of the Building Materials Division of 
the Department of Commerce and the U. S. 
Labor Department’s Bureau of Labor 
Statistics. The total value of new con- 
struction put in place amounted to nearly 
$2.1 billion. 

A speeding-up of industrial plant ex- 
pansion, particularly by the federal govern- 
ment, was beginning to be evident, the 
joint agencies note. Though military and 
naval construction was still at a relatively 
low level during the month, it was up to 
three times the January 1950 rate, and 
commercial building was 54 percent higher. 

Privately financed construction put in 
place during the month was valued at more 
than $1,500 million, 7 percent less than in 
December 1950 and 21 percent above a year 
ago. More than one-half of the total 
private outlay for new construction is at- 
tributed to new homebuilding, which con- 
tinued at record levels for the season. 

Public expenditures for new construc- 
tion during January amounted to about $500 
million, 8 percent less than in December 
1950. However, they were 22 percent 
above the level of January last year—pri- 
marily as a result of increased outlays for 
schools, highways, and military facilities. 


THOUGH DEPARTMENT OF COMMERCE 
CURVES for January show slight seasonal 
decline from December, construction activ- 
ity is 20 percent above January 1950 total. 
More than half of current activity is at- 
tributed to record homebuilding. 
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NSRB Manpower Advisory Committee 
Testifies to Senate Subcommittee 


A comprehensive and detailed method of 
maintaining a limited supply of and for chan- 
neling scientists and engineers into the 
armed forces, industry and education, and 
into government research was recently pre- 
sented to the Preparedness Subcommittee 
of the Senate’s Armed Service Committee 
by Dr. Charles Allen Thomas of St. Louis. 
Dr. Thomas testified in behalf of the re- 
cently appointed Scientific Manpower Ad- 
visory Committee (February issue, page 
58), of which he is chairman. 

Based on the premise that American 
technological skill can offset numerical 
inferiority to potential enemies, the plan 
has the following goals: 

1. To provide a method for maintain- 
ing a continuous supply of technically 
trained men 

2. To devise a plan for utilizing men 
with critical scientific skills to the greatest 


advantage 
3. To integrate the training of scientific 
manpower over a protracted period of 


emergency with the provisions of Univer- 
sal Military Training. 
To avoid an acute shortage of technically 
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trained men in 1952 and 1953, the commit- 
tee recommends deferment of all second- 
and third-year students now enrolled in 
colleges and universities. In addition, it 
recommends that in 1951 a total of 75,000 
high school graduates and an equal number 
of present college freshmen be screened by 
competitive selection and deferred to con- 
tinue their studies. This quota represents 
less than 10 per cent of the number of young 
men who reach age 18 each year. 

In addition the plan proposes a con- 
tinuing system which, under Universal 
Military Training, would assure an essen- 
tial minimum of scientists and engineers 
in training at all times. To accomplish 
this, the committee recommends estab- 
lishment of a Reserve Specialists Training 
Corps, similar to the ROTC, which would 
admit for scientific and engineering study 
approximately 75,000 youths each year. 

Under Universal Military Service, all 
youths would serve for approximately 27 
months. After four months of basic train- 


ing, the plan would admit 75,000 competi- 
tively screened youths to scientific train- 
ing in RSTC, deferring the 23-month bal- 


ance of their military service until after 
graduation. 

The plan specifically recommends that, 
when Universal Training is in full opera- 
tion, 18-year-old youths (or 17-year-olds 
with their parents’ consent) who are still in 
high school, should be deferred until gradua- 
tion or age 19—-whichever is sooner. This 
would make it possible for youths complet- 
ing their military service to enter college if 
they choose, rather than being forced to lose 
further time by returning to high school. 

Concurrently, the plan also provides for 
establishment of a National Scientific Per- 
sonnel Board, which would at once begin to 
identify critical skills and classify men 
possessing them. The NSPB would ex- 
amine all potentially valuable scientists 
and engineers referred to it by present 
Selective Service boards who would call 
attention to all men apparently possessing 
skills classified as critical. The Board 
would make recommendations to the 
President on the channeling of technical 
men into specialized scientific assign- 
ments in the military service, industry, 
teaching, or government research. With the 
graduation of RSTC men, the NSPB would 
recommend their assignments for the 23- 
month period of deferred military service. 
The placement function would assure the 
effective channeling of men into critical 
areas. 


AGC Formulates Construction 
Plans for Civil Defense 


Detailed recommendations as to how to 
plan for the most effective functioning of 
the construction contracting industry in 
clearing shattered areas and _ restoring 
essential facilities after a possible enemy 
attack have been sent to local organizations 
of the Associated General Contractors 
Prepared at the request of the Civil De- 
fense Administration, the recommendations 
represent more than a year of study of 
the problem by AGC officials in cooperation 
with civil defense authorities. 

The basic recommendations made to the 
government are that construction organiza- 
tions be used as units in clearance, dem- 
olition, emergency repair, and other 
tasks and that the industry, locally and 
nationally, be permitted to help plan its 
emergency operations as closely as possible 
along lines of normal civilian activities 
Because general contractors are the normal 
coordinating and organizing force in the 
construction industry, the report recom- 
mends that AGC chapters or other local 
groups of contractors elect an outstanding 
general contractor for the construction 
industry representative on the engineering 
service of state and local civil defense or- 
ganizations. 

The AGC recommendations are expected 
to be considered by the CDA, which is 
preparing manuals for the guidance of 
state and local civil defense authorities in 
planning to utilize the facilities of the con- 


struction industry in the civil defense 
program. 
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Prefabricated Forms 
Aid Snowshed Construction 


USE OF PREFABRICATED FORMS on con- 
struction of huge reinforced concrete snow- 
shed for State of Washington on Highway 10 
at Snoqualmie Pass permits completion 
of project before start of winter snows. 
Shown here is one of two sheds—500 and 
1,300 ft long—built to protect right-of-way 
by permitting dangerous snowslides, which 
sometimes reach depth of over 20 ft, to 
pass harmlessly overhead. Reinforced con- 
crete footing for main wall has standard 
cross section 19 ft wide and 4 ft at maximum 
thickness. Main (uphill) retaining wall is 
1 ft 3 in. thick and 28 ft 3 in. high, with 
2-ft-thick counterforts running at 10-ft 2-in. 
centers. Downhill side has 20-ft open bays 
running entire length of structures. Be- 
cause of speed of assembly and number of 
reuses required, Uni-Form System for con- 
crete forming was used. This system, 
which is manufactured by Universal Form 
Clamp Co., of Chicago, offers combined 
advantages of plywood face and steel 
frames. Project was designed and built 
by Washington State Highway Department. 


Use of Steel Banned for 
New York State Thruway 


Little or no structural steel will be avail- 
able for construction of the New York 
State Thruway and most other public 
works after the middle of the year, accord- 
ing to Defense Mobilization Director 
Charles E. Wilson. The only exceptions 
will be hospitals and schools and defense 
housing, Mr. Wilson stated. 

The government’s program for conserva- 
tion of steel to make more available for de- 
fense was outlined in a recent letter from 
Mr. Wilson to Gov. Thomas E. Dewey of 
New York. Though written in response to 
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an inquiry from Governor Dewey for advice 
in formulating his state program, Mr. 
Wilson's letter sets forth policies applying to 
public construction throughout the country 
and likely to cause far-reaching changes in 
the public-works programs of states, munici- 
palities, and other agencies. 

While the extent and type of restrictive 
orders have not been developed in detail, 
Mr. Wilson wrote, “I must advise you that 
very little steel can be expected for new 
highway work other than access roads to 
new defense projects. Thus, throughways, 
parkways, and similar developments, even 
though helpful to civil defense, must wait. 
On the other hand, maintenance becomes of 
increasing importance, and every effort will 
be made to provide materials for this pur- 


“New building construction will also 
find it difficult to obtain steel. Here, too, 
every effort will be made to support the 
construction of schools and _ hospitals. 
In the case of schools, some attention would 
necessarily be given to their purpose, as 
for example, the construction of new engi- 
neering schools if there were substantial 
vacancies. Nevertheless, forward-looking 
educational and health programs must 
not be neglected.” 

In the field of public housing, priority 
must be given to defense housing projects 
and little, if any, steel will be available for 
other projects. 

“It is our desire to develop the program 
with as few limitation orders as possible. 
However, new projects requiring large 
amounts of steel will drag on indefinitely 
unless they are needed as part of the de- 
fense program.” 


Straits of Mackinac 
Bridge Recommended 


Construction of a bridge across the 
Straits of Mackinac is recommended as 
“both physically and economically feasible’”’ 
by engineers for the Mackinac Bridge 
Authority in a preliminary report to the 
Governor of Michigan and the Michigan 
legislature. Estimated to cost $76,300,000 
before financing, the structure is expected 
to pay for itself out of future revenues 
without increasing the fees now charged 
for ferry-crossing service and without direct 
state aid. Financing costs would be about 
$11,000,000, making the total cost $87,000,- 
000. 

The complete bridge structure would be 
5 miles long, extending north from Macki- 
naw City to a point west of St. Ignace, 
where the present causeway juts out into 
the Straits. Of the suspension type, the 
proposed main span is 3,800 ft long, and the 
side span from the main piers to the an- 
chorages have a length of 1,500 ft. The 
remainder of the crossing calls for a series 
of truss spans on concrete piers, varying in 
length from 160 to 560 ft. Huge cement 
blocks extending 140 ft below lake level 
would support the cable anchorage. The 
roadway would be four lanes wide, two in 
each direction with a low separator for 


safety. Minimum clearance at the center 
of the span is 150 ft, sufficient for the larg- 
est ships. 

The present design includes provision 
for withstanding winds up to 120 mph and 
pressures from ice far in excess of those to 
which piers will ever be subjected. No 
problem is presented by the currents, which 
were found to have a maximum flow of less 
than 2 mph. 

Consulting engineers to the Mackinac 
Bridge Authority are ASCE Members 
O. H. Ammann and D. B. Steinman, of 
New York City, and Glenn B. Woodruff, 
of San Francisco. Coverdale & Colpitts, 
New York traffic engineering firm, made a 
traffic survey for the Authority. Members 
of the Authority are Prentiss M. Brown, 
Chairman; Fred M. Zeder, M. ASCE, 
vice-chairman; William J. Cochran, Charles 
T. Fisher, Jr., George A. Osborn, Charles 
M. Ziegler, and Murray D. Van Wagoner, 
M. ASCE. 


Army Develops New 
Surveying Altimeter 
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SURVEYING ALTIMETER, designed and 
tested by Army Engineer Research and De- 
velopment Laboratories at Fort Belvoir, Va., 
measures elevations with accuracy of ap- 
proximately 2 ft. An aneroid-type baro- 
metric leveling device, the instrument is 
intended for use up to 15,000 ft above sea 
level. Mechanism consists basically of 
single vacuum chamber, which expands and 
contracts in response to changes in at- 
mospheric pressure. As chamber fluctu- 
ates, it actuates attached curved rack, 
pinion gear, and shaft, converting the move- 
ments of the chamber to rotation of the 
indicating hand. Equipped with electric 
illumination, altimeter can be used for day 
or night operation. The lid houses conver- 
sion and correction chart, rheostat and 
switch, sling psychrometer, lighting at- 
tachment when not in use, and two bat- 
teries that furnish energy for the 1'/.-v 
lamp illuminating the scale. 
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FEATURED IN DESIGN OF NEW NORTH RIVER PIER 57 (shown here in artist's rendering) 
is pontoon-type substructure, consisting of three huge watertight boxes of reinforced con- 
crete, whose buoyancy will support about 90 percent of total dead weight of pier. Construc- 
tion will start soon, following recent award of $5,685,491 contract for substructure and deck 
to Merritt-Chapman & Scott Corp. and Corbetta Construction Co. The three hollow boxes 
will be constructed away from site, floated into exact position, and then sunk atop specially 
prepared gravel base built over piling of old pier. Two of boxes, each approximately 350 
ft long by 82 ft wide and 34 ft deep, will support main length of pier, providing basement 
area for freight storage and handling. Elevators will connect basement and pier levels, but 
there will be no connections between the watertight boxes. The third box will be sunk 
broadside of others at shore end to serve as substructure for T-shaped bulkhead section of 
pier. Approximately 750 ft long and 150 ft wide, new pier will be constructed entirely of 
concrete and steel and will be completely fireproof. Project constitutes the largest single pier 
construction contract ever awarded by City of New York. 


Ohio Sanitation Commission 
Initiates New Services 


Examining a field largely unexplored, the 
Ohio River Valley Water Sanitation Com- 
mission will promote investigations to de- 
termine if unsuspected public-health haz- 
ards exist as a result of trace constituents 
from industrial and other wastes finding 
their way into streams. This action was 
taken at the recent quarterly meeting of the 
Commission, when an initial allotment of 
$13,500 was approved to enter into a con- 
tract with the Kettering Laboratory of Ap- 
plied Physiology at Cincinnati. The labo- 
ratory will act in the role of consultant and 
conduct aspects of the study involving 
medical research 

“Faced as we are with the responsibility 
for establishing limits of waste discharge,” 
said Henry Ward, chairman, ‘the Commis- 
sion wants complete information about the 
possible injurious nature of water supplies 
containing minute quantities of certain 
wastes.” 

How the Commission program is geared 
to civil defense operation was revealed in a 
report from 16 water-quality monitoring 
Stations established on the Ohio River and 
its principal tributaries. Primarily con- 
cerned at present with checking the source 
of taste-and-odor producing wastes origi- 
nating from industrial pollution, the moni- 
toring stations could adapt their operations 
for detection of substances resulting from 
enemy sabotage or atomic bombing. Co- 
operating with the Commission on this pro- 
gram are the U.S. Public Health Service 
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laboratories in Cincinnati and private and 
municipal water-treatment plants. 

Other actions taken by the Commission 
included a decision to explore thoroughly 
what effect, if any, the operations of the 
projected atomic energy plant at Paducah, 
Ky., may have on Ohio River water 
quality. 

Coincident with the meeting, members of 
the Commission took part in  ground- 
breaking ceremonies for Cincinnati’s new 
sewage-treatment plant—the first major 
municipal plant to be built on the Ohio 
River since the Commission was estab- 
lished. 


Corps of Engineers Awards 
Large Equipment Contract 


Award of a $42,000,000 Corps of Engi- 
neers contract for equipment to the Cater- 
pillar Tractor Co. is announced by Louis B. 
Neumiller, president of the company. The 
contract, which includes a Nationa! Pro- 
duction Authority DO rating containing 
priority assistance for scarce materials, calls 
for the larger-size standard tractors manu- 
factured by Caterpillar, together with bull- 
dozers, cable controls, and allied equipment. 

Stating that the order will cut deeply into 
normally scheduled production, Mr. Neu- 
miller predicted that by mid-year the com- 
pany may be operating “under an Indus- 
trial Mobilization Plan caliing for 62 percent 
of its production for the military forces and 


38 percent for essential civilian uses.’’ The 
plan, described as the first of its kind to be 
completed in the construction industry, has 
already been used by the military as a 
model in developing plans in other indus- 
tries. 

Highlights of 1950, Mr. Neumiller said, 
included the best safety record the com- 
pany has ever had, peak employment, and 
the highest average annual employee earn- 
ings in the company’s history. 


AED Holds 32nd Annual 
Meeting in Chicago 


The challenge posed to the construction 
equipment industry by the de‘ense effort 
was the theme of the Associated Equipment 
Distributors’ 32nd Annual Meeting, which 
was held in Chicago late in January with 
a record-breaking attendance of over 2,000 
The five-day program included considerable 
discussion of the role of the distributor 
in a controlled economy and numerous 
distributor and manufacturer panels. 

In a resolution, the association went on 
record as being “opposed to public con 
struction by force account,’ and further 
recommended that ‘“‘the contract method 
be employed on all construction by the 
federal government and all other govern- 
mental bodies.’’ Another resolution urged 
Congress to practice “every possible econ- 
omy in its domestic expenditures and to 
eliminate all unnecessary programs.” 

R. L. Arnold, of the Arnold Machinery 
Co., Inc., Salt Lake City, Utah, was 
elected president of the organization for 
the coming year. He succeeds C. F 
Halladay, of Sioux Falls, S.Dak. 


Arizona Fisheries to Use 
Colorado River Water 


Non-consumptive use of Colorado River 
water by the State of Arizona fisheries sta- 
tion near Bullhead City, Ariz., will be per- 
mitted under the terms of a contract just 
signed by the Department of the Interior 
and the Arizona Game and Fish Com- 
mission, according to an announcement 
from E. A. Moritz, M. ASCE, regional 
director for the Bureau of Reclamation. 
Water pumped from the river just below 
Davis Dam, located 67 miles downstream 
from Hoover Dam, will flow through the 
raceways, rearing ponds, and hatcheries of 
the fishery and then return to the river. 
Following approval of plans and _ speci- 
fications by the Bureau, the Arizona Game 
and Fish Commission will install and con- 
struct all necessary pumping facilities, pipe- 
lines, and control structures required in the 
project. 

The hatchery will occupy some 38 acres 
of land in the Lake Mead recreational area 
under a special permit issued by the National 
Park Service, which administers the area. 
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proposals were made after Bureau of Stand- 
ards tests proved that certain “improved” rein- 
forcing bars could live up to higher standards. 

At the 1950 convention, the ACI Building 
Codes Committee adopted the proposals of 
Committee 208. And in February 1951, the 
a Institute officially accepted the new building 
code change. 

It is interesting to note that Inland HI- 
BOND has, for eight years, offered all ad- 
vantages of higher bonding properties now 
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Progress in Road Studies Outlined at 
Highway Research Board Meeting 


To mark the completion of 30 years of 
study of problems involved in the design and 
construction of roads, the Highway Research 
Board held a special evening session during 
its recent annual meeting in Washington, 
D.C. Speakers for the occasion consisted of 
a group active in formation of the Board 30 
years ago—former ASCE Director Roy W. 
Crum, who has been director of the Board 
since 1928; ASCE Honorary Member 
Thomas H. MacDonald, head of the Bureau 
of Public Roads; Hal H. Hale, M. ASCE, 
executive director of the American Associa- 
tion of State Highway Officials; and Detlev 
W. Bronk, president of the National Acad 
emy of Sciences. All stressed the importance 
of continuing basic research despite emer- 
gency restrictions. Mr. Crum was honored 
by the other speakers for his role in shaping 
the activities of the Board, with special 
reference to its current cooperative project 
in Maryland designated Road Test One. 

A report of progress made on Road Test 
One, which has for its principal objective 
determination of the relative effects, on a 
selected section of concrete pavement, of the 


four different axle loadings on two vehicle 
types, was given during the four-day pro- 
gram. The report pointed out that, “To 
secure complete answers to the many ques- 
tions involved in the interrelationships be- 
tween loads, pavements, and subgrades, ad- 
ditional tests under other conditions will be 
necessary. None the less, it emphasizes, 
“many significant engineering facts are being 
derived from the test under one typical set of 
conditions.” 

The comprehensive coverage of practically 
all phases of highway economics, materials, 
design, construction, and traffic included a 
set of papers reporting detailed investiga- 
tions of three state highway departments— 
California, Illinois, and New Jersey—with 
continuously reinforced pavements. An- 
other symposium gave the findings of Ken- 
tucky, Minnesota, and Michigan in a ten- 
year study of concrete pavements. 

Many of the meeting papers were ab- 
stracted in the December issue of Highway 
Research Abstracts, which is available from 
the Board, 2101 Constitution Avenue, Wash- 
ington 25, D.C., at 30 cents a copy. 


R. Robinson Rowe, M. ASCE 


“This is canasta night,’’ said Professor 
Neare, ‘‘so all jokers and deuces are wild.” 

“Including me,” explained Joe Kerr. 
“What I want to know is whether you 
assigned this problem just to make me 
wild.” 

“Not at all. I just happened to hold a 
perfect bust the first time I played canasta 
and I wondered what my chance was of 


ever holding one again. I'll ask you 
nicely, can you tell?” 
“Not exactly, but pretty close. First of 


all, you must have been playing four- 
handed or you would have held too many 
cards to not have a pair. So 11 were 
dealt you and you drew one, making 12. 
There are 108 cards in the deck, 12 of which 
are wild and 96 of which are 8 each of 12 
kinds, trey toace. You had 96/108 chance 
of drawing your first card, 88/107 for the 
second, and so on down to 8/97 for your 
12th card. By my slipstick, the product 
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of those 12 fractions is one chance in 
41,000, which wouldn’t worry me at all.” 

“I’m not worried, Joe, but isn’t there a 
chance that there would be a red trey in 
your hand?” 

“Oh, oh, I forgot that. 
meld that and draw for a black trey. 
you've got me all confused.” 

“Let's start all over,’ interrupted Cal 
Klater. ‘“‘Whenever you get a red trey, 
it really doesn’t count as a draw, so we can 
ignore the existence of red treys entirely. 
For our problem we have a 104-card deck. 
If no two cards were alike, there would be 
wiCr: different combinations of 12 cards. 
Now there are 4 ways of picking a black 
trey and 8 ways of picking each of the 
other cards, so the number of bust com- 
binations is 4-8''. The chance of getting 
a bust is the ratio of bust combinations to 
the number of all combinations, or 


I'd have to 
Now 


4-8"! 


2*- 121-92! 1 
= 


104! 50,309 


so Joe wasn't as far off as he was confused.” 

“That’s right, Cal. Joe did pretty well. 
How well, you can judge from the range of 
answers I've seen here tonight, all the way 
from one chance in 5,782 to one in 350 
trillion, not to mention those who say 
‘zero’ because they don’t play the game 4- 
handed, or at all. 

“The really wild aspect of the game is 
the way wild cards get in opponents’ hands 
instead of yours, a fact which players 
blame on sloppy shuffling of the big deck. 
Inventors have been quick to capitalize 
on this psychology, so the shuffling machine, 
or mixer-upper, has become a must. One 
of these has two platforms on which cuts 


of the deck are placed, so that the turn of 
a crank slips cards from the bottoms of the 
cuts into a single stack in the center well. 
For some reason it takes two cards from 
the right platform, then one from the left, 
and so on, so that two-thirds of the deck 
has to be set on the right side in order to 
make a fair shuffle. Now, if cuts are 
always made exactly 72 from the top to the 
right platform and 36 from the bottom of 
the deck to the left platform, after how 
many shuffles will the original order of the 
cards be restored?” 


[Many of the numerous Joe Kerrs said 
they hadn't heard of canasta. Stout fellows. 
Cal Katers were Flo Ridan (Charles G. 
Edson), A. Nuther Nutt, R. E. Philleo, and 
Marvin A. (Sauer Doe) Larson. Herman 
Finch’s solution of the December problem 
was delayed by the Swutchburg flood. | 


Large Mill in Chile 
Starts Making Steel 


The Huachipato Steel Mill, built by 
United States concerns in Chile, has just 
begun operation at the rate of 236,000 tons 
of steel ingots a year. The new plant, 
second largest in South America, has a 
potential annual capacity of 350,000 tons, 
which could be developed with relatively low 
investment to meet urgent defense needs. 
Pig iron from the plant has already been 
shipped to the United States, and steel 
is being exported to Uruguay, Argentina, 
Bolivia, and Peru. * 

Built at a cost of $87,425,000, the 
Huachipato plant was partly financed with 
$48,000,000 from the Export-Import Bank. 
The remaining capital came from United 
States copper and nitrate plants in Chile, 
the Corporacion de Fomento, and other 
enterprises. 

Basic raw materials accessible to the 
plant, which is located near the extremely 
southern city of Concepcion, include iron 
ores from El Tofo mines to the north, and 
nearby deposits of limestone and coal. 
Operating 15 by-product plants, the Hua- 
chipato Mill has 4,500 employees, includ- 
ing 100 specialists from the United States. 
To facilitate its operations, it plans to 
build a modern town for 30,000. 


Picatinny Arsenal Contract 
Goes to H. K. Ferguson Co. 


A $650,000 contract for construction at 
Picatinny Arsenal at Dover, N.J., has been 
awarded to the H. K. Ferguson Co., indus- 
trial engineers and builders of Cleveland. 
The project, consisting primarily of the in- 
Sstallation of process equipment required in 
the plant operation, is scheduled for com- 
pletion within six months. The work will 
be carried out under the direction of the 
New York District of the Corps of En- 
gineers. 
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Men 
WATER 
ON THE 
BRAIN... 


Is there something wrong with your town’s Turbidity ... 


water supply? Hardness? Turbidity? Silica? 
Alkalinity? Fluorides? Color? Taste? 


Odor? If you are plagued by any y 4 
one of them, it’s a good idea y 
to specify Permutit water ye 
conditioning equipment. ; Annoyed at 


___ should know about the PERMUTIT PRECIPITATOR! 


The Permutit Precipitator brings you a new and more efficient means 
for removing impurities from water. It does this by precipitation, ad- 
sorption, settling and upward filtration. Its sludge blanket is kept fresh 
and active at all times. The Precipitator requires less space, less time 
and less chemicals than previous designs of reaction and settling tanks. 


Write today for full information about this economical equipment to 

The Permutit Company, Dept. CE-3, 330 West 42nd Street, New 

fork 18, N. Y., or to Permutit Company of Canada, Ltd., 6975 Jeanne 
Mance Street, Montreal. 


Water Conditioning Headquarters /\\, for Over37 Years 
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Commerce Field Offices 


Provide NPA Services 


Information on priorities and allocations 
and other details of the operating program 
of the National Production Authority may 
be obtained in Department of Commerce 
field offices in 59 cities. For local telephone 
listing, the section devoted to U.S. Goveiu- 
ment should be consulted. The cities are 
as follows: 


Milwaukee 2, Wis 
Minneapolis 1, Minn 
Mobile 10, Ala 
Newark, 

New Orleans 12, La 
New York 4, N.Y 
Oklahoma City 2, Oklu 
Omaha 2, Nebr 
Philadelphia 6, Pa 
Phoenix, Ariz 
Pittsburgh 19, Pa 
Portland 4, Oreg 
Providence 3, 
Reno, Nev 

Richmond 19, Va 
Rochester, N.Y 

St. Louis 1, Mo. 

Salt Lake City 1, Utah 
San Antonio, Tex 

San Diego, Calif 

San Francisco 11, Calif 
Savannah, Ga. 

Seattle 4, Wash 
Spokane, Wash 
Syracuse, N.Y 
Tampa, Fla 

Trenton, N.J 
Wilmington, Del 
Worcester, Mass 


Albuquerque, N. Mex 
Atlanta 3, Ga 
Baltimore 2, Md 
Birmingham, Ala 
Boston 9, Mass 
Buffalo 3, N.Y 
Butte, Mont 
Charleston 3, S.C 
Cheyenne, Wyo 
Chicago 4, Il! 
Cincinnati 2, Ohio 
Cleveland 14, Ohio 
Columbia, S.C 
Columbus, Ohio 
Dallas 2, Tex 
Denver, Colo 
Des Moines 9, lowa 
Detroit 26, Mich 
El Paso, Tex 
Fargo, N. Dak. 
Hartford 1, Conn 
Houston 14, Tex 
Jackson, Miss 
Jacksonville 1, Fla 
Kansas City 6, Mo 
Los Angeles 12, Calif 
Louisville 2, Ky 
Manchester 2, N.H 
Memphis 3, Tenn. 
Miami 32, Fla. 

An NPA booklet on “Inventory Control 
and Priorities” is available from the Govern- 


ment Printing Office, Washington 25, D.C 


Public Works Projects Get 
Advance Planning Funds 


Four large-scale public works projects, to 
cost an estimated $24,307,389, will receive 
a total of $647,720 in federal funds for ad- 
vance planning under the authorization of 
the Housing and Home Finance Agency 
All conform to present government criteria 
that projects either fit into national defense 
needs or meet essential civilian require- 
ments. 

The largest advance, $450,000, has been 
made available to the Detroit-Wayne Build- 
ing Authority for the preparation of de- 
tailed plans for a city-county office and 
court building. The Detroit City Hall was 
built in 1875 and the Wayne County build- 
ing dates back to 1901. Both are reported 
to be entirely inadequate to meet increased 
local and county governmental activities 
necessitated by the defense effort and conse- 
quent growth of population in the area. 
Harley, Ellington and Day, of Detroit, are 
the architects. 

The other planning advances will go for a 
$1,623,040 State Police Headquarters near 
Indianapolis; a $1,419,284 improvement to 
the water-works system of Torrance, Calif.; 
and a $2,192,600 sewage-treatment plant at 
Geddes, N.Y. The latter project is part of 
a major sanitation program for the elimi- 
nation of pollution from Lake Onondaga. 
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DECEASED 


Oscar August Anderson (M. ‘45) civil 
and structural engineer in the Light Divi- 
sion of the Department of Public Utilities, 
at Tacoma, Wash., died there on December 
19. His age was 55. Earlier Mr. Anderson 
had been chief of the structural steel design 
section on the construction of the $23,000,- 
000 Nisqually Power Development for Ta- 
coma 


Henrietta Wolf Bernhard (Jun. M. '50) 
engineer in the Soil Mechartics Department 
of Turnpike Engineers, at Newark, N.J., 
was killed in the recent Pennsylvania Rail- 
road wreck at Woodbridge, N.J. She was 
22. A graduate of the Newark College of 
Engineering, Mrs. Bernhard had been 
married less than a year. 


Alfred Brahdy (M. '33) chief engineer in 
the design division of the Board of Trans- 
portation of the City of New York, died on 
December 27, at the age of 64. Mr. Brahdy 
had been connected with the Board of 
Transportation since 1910. He also served 
as consulting engineer on rapid transit for 
Buenos Aires, Chicago, and San Francisco. 
His papers on subway engineering appeared 
in Crvm ENGINEERING and other technical 
periodicals. He received his engineering 
education at Cooper Union and Brooklyn 
Polytechnic Institute. 


Reuben Francis Brown (Assoc. M. '45) for 
the past seven years superintendent of sewer 
maintenance and operations for the Depart- 
ment of Public Works, in Los Angeles, 
Calif., died recently. He was 59. He had 
been engaged by the City of Los Angeles in 
various engineering capacities since 1922. 


Wendell Phillips Brown (M. '02) Lake- 
wood, Ohio, consultant, died on January 
31. He was 84 and a graduate of the Shef- 
field Scientific School of Yale University 
Mr. Brown began his engineering career 
with the King Bridge Co., of Cleveland, 
where he later designed and built bridges 
for various railroads and municipalities. 
He then became chief civil engineer for the 
Wilbur Watson Engineering Co. In 192] 
he established his own firm, Wendell P. 
Brown Co., consulting engineers and archi- 
tects. 


Ernest Brown Coulson (M. '24) for a 
number of years construction engineer for 
the Utah Engineering Co., Ogden, Utah, 
died at his son's home in Charleston, S. C., 
on January 13. His age was 77. Mr. Coul- 
son worked on the design and construction of 
dams and the location and construction of 
railroads. He was a graduate of Kansas 
State College. 


Clermont C. Covert (Assoc. M. '09) gen- 
eral sales engineer for W. & L. E. Gurley, 
of Troy, N.Y., died in Binghamton, N.Y., 
on December 11. He was 78 and a graduate 
of Ohio Northern University. In 1923 Mr. 
Covert joined the Gurley organization as 
hydraulic engineer and subsequently be- 
came manager of the New York office until 
it closed in 1948. He was responsible for 
several improvements in che Price pattern 


current meter, as well as graphic water level 
recorders. 


Alvin Sayles Cutler (M. '31) professor 
emeritus and former head of the civil engi- 
neering department at the University of 
Minnesota, Minneapolis, died on January 6, 
at the age of 71. Mr. Cutler joined the uni- 
versity staff as an instructor in 1907, ad- 


vancing through the various academic ranks 
until he was named head of the civil engi- 
neering department in 1943. He retired in 
1947. He was a graduate of the Uni- 
versity of Minnesota. 


Leon Snell Dixon (M. '23) consulting 
engineer, of East Hampden, Me., died in 
New York, N.Y., on December 10, at the 
age of 64. Upon his graduation from the 
University of Maine in 1911, Mr. Dixon 
entered the employ of the Great Northern 
Paper Co. For the past 25 years he had been 
affiliated with E. B. Eddy Co., Ltd., Stone 
& Webster Engineering Corp., the Newport 
News Shipbuilding and Drydock Co., and 
others. 


Harold Irving Eaton (M. '28) vice-presi- 
dent and treasurer of the Eastern Engineer- 
ing Co., at Atlantic City, N.J., died there 
on January 13. He was 63 and a graduate 
of the Massachusetts Institute of Tech- 
nology. Mr. Eaton served on the New 
Jersey Mosquito Extermination Commis- 
sion. 


Horace Whiting Gregory (M. '26) for 
some years manager of Armco Drainage & 
Metal Products, Inc., at Missoula, Mont., 
died there on January 5. His age was 66. 
From 1923 to 1927 Mr. Gregory was chief 
engineer for the Idaho Highway Depart- 
ment. He served in the Army during World 
War I, attaining the rank of colonel. Earlier 
he had engaged in private practice, special- 
izing in power and irrigation development 
He received his engineering training at the 
University of lowa. 


Sidney Griswold Martin (M. ‘48) struc- 
tural engineer for the Freyn Engineering | 
Co., Chicago, IIL, 
died there on Decem- 
ber 14, at the age of | 
62. He received his | 
engineering degrees 
from the University | 
of Illinois. For sev- | 
eral years Mr. Martin 
was in charge of the 
design of railroad | 
structures in Chicago 
for DeLeuw, Cather 
& Co., including 
terminal buildings for | 
the Baltimore & Ohio 
Railroad at East St. Louis, Ill. Prior to that | 


S. G. Martin 


he had been connected with the Illinois Di- : 


vision of Highways and the Universal Atlas 
Cement Co. 


| 


Wynn Meredith (M. '09) partner in the | 


firm of Sanderson & Porter, engineers and 
constructors, of San Francisco, Calif., died 

at his home in Oakland, on December 21. | 
His age was 86. He attended the college of 7 


engineering of the University of ye 


In 1906 Mr. Meredith was retained by , 
Sanderson & Porter as consultant on West- 


(Continued on page 68) 
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DEPT. A3-13, 


Veterans Administration Hospital, lowa City, lowa 


Library, Houston University, Houston, Tex. 


Marcy anenian houses, Brooklyn, N. Y. 


State office building, Jackson, Miss. 


Coneretsa Frames ane) Floors 


e+. economical for structures of any size or purpose 


The photographs above showing six different kinds 
of buildings illustrate how well adapted reinforced 
concrete frame and floor construction is for struc- 
tures of any size or purpose. 


Whatever the building size, function or location, 
you can make important savings in construction 
costs by using reinforced concrete frames and floors. 
These savings are possible in buildings of six stories 
or less as well as in tall structures of all types. 


33 WEST 
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Reinforced concrete frame and floor buildings are 
sturdy, durable and firesafe. Moderate in first cost, 
requiring little or no maintenance and giving long 
years of service, they are low-annual-cost struc- 
tures. These structural and economical advantages 
are gratifying to owners, investors and taxpayers. 


For help in designing and building reinforced con- 
crete frames and floors, write for free literature. 
Distributed only in the United States and Canada. 


CEMENT ASSOCIATION 


GRAND AVENUE, CHICAGO 10, ILLINOIS 
A national organization to improve and extend the uses of portland cement and concrete through scientific research and engineering field work 
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Factory and salesroom, Olson Rug Co., Chicago 

J. C. Penney Co. retail store, Indianapolis, Ind. | Pe 


Deceased 
(Continued from page 66) 


ern hydroelectric projects and two years 
later became a member of the firm in charge 
of the San Francisco office. He directed the 
design and construction of hydroelectric 
installations for the British Columbia Elec- 
tric Railways and of the water supply for the 
city of Victoria, B.C. A pioneer in building 
hot-oil pipelines Mr. Meredith also invented 
electrical and hydraulic equipment. 


Oscar Charles Merrill (M. '13) retired 
engineer, of Chevy Chase, Md., died in 
Washington, D.C.,on January 15. He was 
76 and a graduate of the Massachusetts 
Institute of Technology. An expert on 
power, Dr. Merrill drafted the original 
Water Power Act of 1920 and was the first 
executive secretary of the Federal Power 
Commission. He had been chief engineer 
of the U.S. Forest Service, and later engi- 
neer-economist of the United States-Mexico 
Oil Commission. Before retiring in 1943 he 
served as principal engineer on the Army 
Engineering Board. 


Seward Merrill Savage (Assoc. M. '08) 
designer for the Department of Public 
Works, of Chicago, IIl., died there on Decem- 
ber 24, at the age of 70. He was a graduate 
of the Columbia University School of Mines. 
Mr. Savage's earlier experience included 
service as a resident engineer on the New 


NEWS OF 
ENGINEERS 


Samuel R. Sapirie is now manager of the 
Atomic Energy Commission’s Oak Ridge 
Operations, Oak Ridge, Tenn. Since 1949 
Mr. Sapirie has been serving as deputy 
manager of the Oak Ridge Operations. He 
was assigned to the Manhattan Engineer 
District at Oak Ridge in 1946 as assistant 
director of operations, and later became chief 
of the operations division. When the 
atomic energy program was transferred from 
the Manhattan District to the AEC, he was 
placed in charge of production and engi 
neering. 


John E. Bernhardt, formerly engineer of 
structures for the Chicago & Eastern Illinois 
Railroad, Chicago, Ill., has been appointed 
chief engineer of the engineering and con- 
tracting firm of William J. Howard, Inc., 
with headquarters in Chicago 


Samuel Shulits is now associate professor 
of civil engineering at Michigan College of 
Mining and Technology and not assistant 
professor as was erroneously stated in the 
January issue. Formerly Professor Shulits 
was with the Bipartite Control Office, Frank- 
fort, Germany, as deputy chief of the Plans 
and International Affairs Section of the 
transport group that administered the 
German federal transport system. 


Donald C. Peters has been elected presi- 
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York State Barge Canal project and as gen- 
eral manager and chief engineer of the 
Central Dredging Co. Later he acted as 
consulting engineer on the design of the 
cofferdams for the LaSalle Street Bridge, 
Chicago, and on the development of the 
$35,000,000 water supply program for com- 
munities in the Chicago area. 


Ernest Osgood Sweetser (M. '30) profes- 
sor emeritus and retired head of the Wash- 
ington University Department of Civil Engi- 
neering, St. Louis, Mo., died on January 18. 
He was 67. Joining 
the university faculty 
in 1905 as an instruc- 
tor, Mr. Sweetser suc- 
cessively became as- 
sistant professor in 
1910, associate pro- 
fessor in 1919, profes- 
sor in 1925, and head 
of the department in 
1933. Professor 
Sweetser specialized 
in bridge structures 
and building mate- 
rials. During World 
War I he served in the Army Corps of En- 
gineers. He was a past-president of the St. 
Louis Section of the Society. 


Ernest O. Sweetser 


John Godfrey Spielman (M. ’30) retired 
consulting engineer, of Long Beach, Calif., 


dent of the Mellon-Stuart Co., Pittsburgh, 
Pa. Formerly Mr. Peters was vice-president 
and part owner of Crump Inc., of Pittsburgh. 


J. E. Hoving, until recently district engi- 
neer for the Northern Pacific Railway, St. 
Paul, Minn., is now special engineer to the 
president there. 


Harland Bartholomew, consulting engi- 
neer to the City Plan Commission, St. 
Louis, Mo., was recently awarded honorary 
membership in the American Society of 
Landscape Architects. 


Alfred Rheinstein, president of the Rhein- 
stein Construction Co., New York City, 
was recently elected first vice-president of 
the Building Contractors’ and Mason 
Builders’ Association of Greater New York. 


W. R. Bjorklund, for a number of years 
with the Northern Pacific Railway Co., has 
been named principal assistant engineer, at 
St. Paul, Minn. 


A. R. Ellis has been elected chairman of 


the board of the 
Pittsburgh Testing 
Laboratory, Pitts- 


burgh, Pa., which he 
has been serving as 
president. He joined 
the laboratory in 1905 
as a technician and 
has been inspector, 
chief engineer, and 
general manager. He 
is a member of the 
American Society for 
Testing Materials and 
the American Council 
of Commercial Laboratories. 


A. R. Ellis 


died there on January 3, at the age of 88. 
He graduated from the University of Iowa. 
Before going to Long Beach, Mr. Spielman 
engaged in railroad engineering and bridge 
construction and was employed by the IIli- 
nois Steel Co. He had also been chief engi- 
neer and manager of the Pittsburgh, Pa., 
plant of the American Bridge Co. For 
many years he was director of the Long 
Beach Chamber of Commerce. 


Ellis Wing Taylor (M. ’41) architect and 
structural engineer, of Los Angeles, Calif. 
died on January 20. His age was 63. Soon 
after graduation from the University of 
California, Mr. Taylor formed a partnership 
with Edward Cray Taylor in Los Angeles. 
He designed and supervised the construc- 
tion of commercial and public buildings, 
aircraft plants, and pedestrian and vehicu- 
lar bridges—constructed in connection with 
the Consolidated Aircraft’s manufacturing 
plant in San Diego. He was a member of 
the Structural Engineering Association of 
Southern California. 


George Conklin Thompson (Jun. M. '46) 
engineer inspector for the Southern Pacific 
Railroad Co., at San Francisco, Calif., 
drowned while working on a project near 
Lowell, Oreg. He was 25. Mr. Thompson 
graduated from the University of Southern 
California in 1945, and during the war was 
an ensign in the U.S. Naval Reserve. 


Wallace L. Chadwick, for the past five 
years manager of engineering for the South- 
ern California Edison Co., at Los Angeles, 
Calif., has been elect- 
ed vice-president in 
charge of engineering 
and construction 
there. Except for 
service as engineer 
and senior engineer 
with the Metropoli- 
tan Water District 
from 1931 to 1937, 
Mr. Chadwick has 


the 
several engineering 
capacities since 1922 
He has been active in the Society and the 
Los Angeles Section and currently is serving 
as ASCE Director from District 11. 


Wallace L. Chadwick 


Fred G. Fellows, civil and industrial 
engineer, of Ponca City, Okla., announces 
that his office is now located at 1017'/2 W. 
Highland in that city. Recently Mr. Fel- 
lows was elected president of the Oklahoma 
Society of Professional Engineers. 


Frank E. Baxter has been named man- 
ager of the department of purchases and 
stores of the Pacific Gas & Electric Co., 
San Francisco, Calif., succeeding the late 
Frank R. Sherwood. Mr. Baxter joined the 
organization in 1921 and has served succes- 
sively as assistant engineer in the bureau of 
specifications and estimates, engineer on the 
staff of the vice-president and general 
manager, and since last July as acting 
manager of purchases and stores. 


(Continued on page 72) 
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| Reporting on Unusual Surveying Problems and Their Salutions 
_Notekeeper: We LE. Americas Oldest Engineering Instrument Mak 

| 


Ever in a spot like this? 


“Point your transits toward Montreal and 
get there, double fast!’"—those were orders,” 
recalls Gordon E. Ainsworth, Whately, Mass., 
surveyor on the original Portland-Montreal 
oil pipeline, completed in record time back in 
1941. “We worked in the field 12 to 14 hours, 
7 days a week—through unmapped swamps, 
mountains and virgin wilderness of northern 
New Hampshire and Vermont. 

“One miserably hot day we hit ‘blowdown’ 
in the most impenetrable country I’ve seen in 
21 years of surveying. Levels showed our orig- 
inal line, following a winding mountain road, 
was 130 feet above the hydraulic gradient es- 
tablished by Humble engineers. Relocating, 
we faced a deep, wide ravine. Pipe stringers 
were hot on our heels—there was no time for 
cutting lines. 

“We decided on an approximate check, by 
stadia, of the elevation on the far side. No 
rod was available, but hurried reconnaissance 
turned up a tall beech on the opposite ridge. 
Exposing the entire length of trunk, we placed 
red fiagging at its base, and aimed the lower 
cross-hair of our Gurley ‘light-mountain tran- 
sit’ at the top of the band. Three of the boys 
climbed the tree and, at signals from my re- 
volver, moved a second band, which I caught 
with the upper cross-hair. We got our reading 


or's 
in the sone’ contact you 
vs 
jater. 


W. & L. E. GURLEY, 518 FULTON ST.; TROY, N. Y. 


Surveying and Engineering Instruments, Hydraulic Engineering Insiruments, Standard 
Precision Weights and Measures, Paper and Textile Testing Instruments, Reticle 
Making Facilities, Aeronautical Navigating Instruments, Meteorological Instruments. 


(approx. 40’) by taping the vertical distance 
along the trunk; found the ravine to be about 
4000’ across. After we carefully read the ver- 
tical angle and computed the difference in 
elevation between H.I. and base of tree, direct 
leveling gave us our proper location in rela- 
tion to hydraulic gradient. 

“We finished the survey for our 83-mile 
spread in 10 weeks. Oil was flowing the 236 
miles into Montreal only 21 weeks after the 
first stake was driven in Portland!” 


Ainsworth Uses Four Gurley Transits 


Today, 10 years later, Ainsworth finds this 
same Gurley Transit “easy to handle...easy to 
adjust.” Now surveying New England spreads 
on the natural-gas pipeline from Texas, he has 
4 Gurley Transits on the job. One, purchased 
second-hand 15 years ago, is used for his most 
accurate work. “Since we base surveys on azi- 
muths, the accuracy of the Gurley compass is 
especially important,” he says. “Frankly, for 
land surveying or construction layout, there 
is no better instrument at any price.” 

Take a tip from Gordon Ainsworth’s note- 
book. Learn about versatile Gurley Transits. 
Bulletin 50 gives all details. 


GURLEY 
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This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 

ss listed by the service. These rates- 

established to maintain an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
PERSONNEL SERVICE, INC Al 
tA s should be addressed to the key numbers 

indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
NEW Y: K application. A weekly bulletin ct 
‘OR GO neering positions open is available to 
CHICA DETROIT SAN FRANCISCO members of the cooperati societies at 
a subscription rate of $3.50 per quarter 


8 W. 40th ST.| 84 E. RANDOLPH ST.| 100 FARNSWORTH AVE.| ~- 57 POST ST. or $12 per annum, payable in advance. 


Now Is the Time to Make Your Availability Known to Your Personnel Service! 


Our registrations of men available are at an all-time low. Many nearest office of the Engineering Societies Personnel Service, Inc., 
fine executive and engineering opportunities are available for which New York, Chicago, Detroit, or San Francisco. 
the Service does not have the personnel to recommend. Therefore, The opportunity you have been waiting for may be waiting for 
if you are unemployed or seeking a better opportunity, contact the you now!—Alfred H. Meyer, Executive Director. 
Men Available tion; 27; single; willing to travel, Has workedin cum laude, 1924, University of South Dakota; 
maintenance of way department of major railroad over 16 years with major oil company; district 
Enoineer, licensed P.E.; M. ASCE; college since graduation. Assistant supervisor of track with superintendent construction and equipment; 10 
graduate; 26 years structural design, estimating, experience in directing the work of foremen and years civil engineer for U.S. Government on mili- 
hydraulic and sanitary experience; desires re- laborers. C-655 tary construction and maintenance. Qualified 
sponsible position with reputable firm in New 7 7 7 . area supervisor construction and maintenance for 
York City or in northern New Jersey. C-653 ENGINEERING SUPERVISOR- PROJECT ENGINEBR; major organization C-657-511-A-11-San Fran- 
Assoc. M. ASCE; 36; married; licensed P.E.; cisco. 
Civic Encineer; Jun. M. ASCE; B.E., Sydney; structural engineering graduate; 13 years’ experi- 
27; single; Dutch; a year's experience in rein- ence design, and construction of steel and rein- Civin ENGINEER; Jun. M. ASCE; 24; veteran; 
forced concrete, structural and hydraulic design forced concrete structures, including 4 years with married ; B.C.E., 1949; experience in field engi- 
on hydroelectric projects; 6 months’ experience structural fabricator; last 6 years in responsible neering summer months 1942-1944 and 1946-1949; 


irrigation surveys Desires position in United charge of design power plants and substations. 1 year civil engineer with TVA field engineers 

States. C-654. Desires to locate on West Coast; now in Midwest, doing steam plant construction; drafting and office 

C-656-511-A-5-San Francisco, experience Interested in highway and airport 

Cirvm Encinerr;: Jun. M. ASCE; BSCE, construction, water and sewage installations, con- 

University of Michigan, June 1949; majored in Crvi. Encineer; M. ASCE; 47; married; tracting, photogrammetry leading to Iting 
structural courses; desires work in actual construc- registered South Dakota and Alaska; B.S. in C.E., career. C-65 


ENGINEERS HYDRAULIC 


es | ENCINEERS WANTED 


CIVIL SANITARY | 
STR Qualified by actual experi- 
5-10 Years Responsible | nates engin Structural engineers for 


Design Experience determinations and to prepare pulp and paper mill de- 
studies, estimates, specifications, 


DRAFTSMEN | and designs for Hydroelectric sign including mill layout 


WANTED = and structural steel and 
BOSTON — PROVIDENCE—NEW YORK | Salaried position commensur- 


ENGINEERING ate with experience; location in 


Boston office of leading engi- 


reinforced concrete de- 


and | : sign. In first letter give 
ARCHITECTURAL neering concern. In reply please 
7 | state educational qualifications, complete engineering ex- 
3-5 Years Detailing and work experience, and salary : 
Checking Experience doted. perience, age, education, 


APPLY IMMEDIATELY Present employers will not be etc. Address Construction 
to W. A. Fisher <tst eigieaadaaailaad Engineer, P.O. Box 1844, 


Praeger-Maguire 
Charles A. Maguire and Associates Savannah, Ga. 


ENGINEERS Box C. E. 194 
294 Washington Street CIVIL ENGINEERING 
Boston 8, Mass. New York 18, N. Y. 
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Positions Available 


Enorneers. (a) Construction Engineer with 
considerable experience, who has had complete 
charge of the construction of high-straight-gravity 
dams with large-sized tunnels and powerhouses. 
(b) Construction Superintendent-in charge with re- 
spect to the tunnels to be built in conjunction with 
this dam. The dam to be constructed will be 
680-ft high-straight-gravity dam with large tunnels 
and powerhouses. Duration, 5 years. Salary open, 
including furnished living quarters. Location, 
India. Y-4461. 


Srructurat Desicner, 30-40, single preferred, 
with civil or mechanical degree and 8 years’ struc- 
tural design and drafting experience. Structural 
designer with refinery experience preferred. Will 
design, draft, and check structures of steel, rein- 
forced concrete or timber, including mill buildings, 
trestles, pipe supports, piers, wharves, tanks, etc. 
Will make necessary field investigations of exist- 
ing structures and determine safe loads as well as 
make recommendations for necessary repairs. 
Salary, $7,320-$9,280 a year. Location, Nether- 
lands West Indies. Y-4738. 


Cuter STRUCTURAL ENGINEER, 35-45, to head up 
a structural design department for engineering 
company in the building field. Salary, $8,000-$10,- 
000 a year. Location, New York, N.Y. Y-4787. 


Bripce ENGINgeR, civil graduate, with at least 
10 years’ professional civil engineering experience, 
including 4 years in responsible charge of highway 
bridge design, and 2 years in supervision of bridge 
construction, to act as principal assistant to the 
county engineer, with the responsibilities of tech- 
nical and administrative head of the bridge engi- 
neering division. Duties involve the design, super- 
vision of construction, and maintenance of bridges 
and culverts in the county highway system. Sal- 
ary, $6,500 a year to start. Location, New Jersey. 
Y-4796. 


ENGINEERS. (a) Structural Design Engineer 
and Detail Draftsmen with several years’ experience 
and able to produce design results in the field of 
tigid frame steel buildings. (6) Estimators, with 
some experience in the cost of structural steel fab- 
tication. Will train young college graduates inter- 
ested iv this field, who might be desirous of working 
in sales capacity later on. (c) Field Superintend- 
ents, preferably college graduates, for the erection 
of simple industrial buildings throughout the east- 
ern half of the United States. Location, Pennsyl- 
vania. Y-4873. 


SrructuraL DesicNers, steel and concrete, 
on power plant work for large firm of construction 
engineers specializing in public utility work. Salary, 
$6,000 a year depending on experience. Location, 
New York, N.Y. Y-4882. 


SANITARY AND HypRaAvuLic ENGINEER, graduate, 
with broad experience in the design of sewage and 
water treatment plants and related sanitary and 
bydraulic projects. Work will include preliminary 
studies, reports and preparation of specifications for 
consulting firm. Opportunity for advancement. 
Location, Ohio. Y-4885. 


Civmi. ENGINEERS with 3 to 4 years’ practical 
experience in the field for foreign work in the eastern 
Atlantic area, for building of airfields, industrial 
buildings, sewerage, water supply, etc. Contract, 2 
years. Salary, $4,600-$6,400 a year, plus allow- 
ances from $1,000-$1,500. May take family later. 
Y-4896. 


ConstrRucTION ENGINEER, preferably under 35, 
for company engaged in the construction of indus- 
trial buildings. Will be responsible for central office 
control of all engineering projects. Civil engineering 
degree with experience in good construction com- 
pany. Salary, about $10,000 with bonus. Loca- 
tion, Midwest. Y-4910 


Structurat Desicners, 24-45, with 4 years of 
college, or equivalent, specializing in structural 
engineering. Should have 3 to 7 years’ experience 
and be capable of producing complete engineered 
designs of structural steel and concrete for indus- 
trial plants, machine pits and foundations, plat- 
forms, etc.; designing and preparing working 
drawings from notes and sketches; estimating 
cost of construction, steel and concrete work. When 
gecessary, will make field investigations and take 
field measurements. Possibly some travel. Salary, 
$3,750-$5,800 a year depending upon experience. 
Company will pay placement fee. Location, New 
Jersey. Y-4941. 


Crvit ENGINEER with degree in civil engineering 
or equivalent, including or supplemented by courses 
(Continued on page 72) 
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DRILL. ACKER DRILL CO., INC. 


SCRANTON 3, PA. 


speciFy ‘““OQMMERCIAL’’ 


When shafts or caissons are required, you save the con- | 
tractor money as inexperienced labor can do a fast, safe | 


job of erection. 


Write for our tunnel booklet. 


THE COMMERCIAL SHEARING AND STAMPING CO. 


YOUNGSTOWN, OHIO 
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Positions Available 


(Continued from page 71) 
in sanitary engineering; plus 3 years’ experience in 
survey work, one year of which must have been in a 
supervisory position; plus eligibility for Maryland 
registration as a land surveyor. Will supervise and 
inspect work of contractors engaged in making 
topographic, property and other surveys of state 
property. Salary, $4,200-$5,200a year. Location 
Maryland Y-4977 

ENGINEERS (a) Field Assistants, preferably 
engineering graduates, over 30, for field investiga 
tions on engineering or other projects under direc- 
tion of senior engineers. Salaries, $9,390-$10,055 
a year plus living allowance. Paid vacation at the 
end of contract on basis of 1 month for each year 
Two-year contract Location, Indonesia (b) 
Assistant Engineer, mechanical, with a minimum of 
15 years’ industrial experience. Will assist senior 
engineer on survey work and reports Salary 
$13,146 a year, plus living allowance. Paid vaca- 
tion at the end of contract on basis of 1 month for 
each year. Two-year contract Location, Indo 
nesia. Y-4983 

Soms Tecunician, college graduate. specialist 
and thoroughly familiar with the latest theories and 
practices in analysis of soils for dam construction 
Should be capable of taking charge of and be respon 
sible for the field soils laboratory and should be 
thoroughly familiar with all the inspection require 
ments for earth, rock, and other foundation and 
embankment materials Salary, $7,200 a year 
Location, Massachusetts. Y-5008(c) 


News of Engineers 
(Con‘inued from page 68) 


John I. Thomas, who has been project 
engineer for Pine Flat Dam in California, 
has been named chief of the division of 
engineering and construction at the Atomic 
Energy Commission's Hanford Works, 
Richland, Wash 


C. D. Williams has resigned as head pro- 
fessor of civil engineering at the University 
of Florida, but will remain on the faculty, 
at least temporarily, to carry on research 
and development work. He is now serving 
as special consultant to the firm of Rey- 
nolds, Smith & Hills on the $16,000,000 
Jacksonville Bridge program. 


John C. Riedel, chief engineer for the 
Board of Estimate, New York, N.Y., was 
honored recently for 50 years of service to 
the city. The board passed a resolution 
commending him “for his great service to 
the people of the city.” 


Ole Singstad, New York consultant, and 
David G. Baillie, formerly senior civil engi- 
neer with the Triborough Bridge & Tunnel 
Authority, New York City, have formed a 
partnership under the firm name cf Sing- 
stad & Baillie, with headquarters in New 
York, N.Y 


V. W. Russell, engineer for the Bureau of 
Reclamation, at 
Ephrata, Wash., has 
retired after 41 years 
of government ser- 
vice Mr. Russell 
was guest of honor at 
a recent dinner given 
by his friends and co- 
workers He has 
served on many of 
the Bureau’s recla- 
mation develop- 
ments, including the 
Yakima project. 


V. W. Russell 
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John J. Nanry, retired civil engineer, of 
Pearl River, N.Y., has been appointed to the 
Orangetown Planning Board and the Zoning 
Board of Appeals in that community. Mr. 
Nanry retired last May after 43 years of 
work in the construction of aqueducts, 
bridges, heavy underpinning, and rapid 
transit and vehicular tunnels. 


Henry G. Gerdes, colonel, Corps of 
Engineers, area engineer, Salt Lake Area, 
Salt Lake City, Utah, in charge of con- 
struction at Dugway, has been appointed to 
the Order of the British Empire with the 
degree of honorary officer. 


G. G. Greulich, until recently consulting 
engineer in the spe- 


cialty ‘products divi- 
Mm sion of the U.S. Steel 
i Co., at Pittsburgh, 


Pa., has opened an 
office at 610 DuPont 
Circle Building, 
Washington, D.C. 
He will represent the 


Drilled-In Caisson 
Corp., the W. E. 
a O'Neil Construction 


Co., the Union Metal 
Manufacturing Co., 
the Western Founda- 
tion Co. He still maintains a consulting 
office in Pittsburgh. 


G. G. Greulich 


Thomas J. Fowler, partner in the firm of 
Fowler-Veranth Construction Co., at Du- 
luth, Minn., has been named local deputy 
director of civil defense in charge of engi- 
neering 


ASCE members elected to office at the 
annual meeting of the W. J. Barney Corp., 
New York, N.Y., included Wm. Joshua 
Barney, chairman of the board; Alfred T. 
Glassett, president; and Wm. Joshua Bar- 
ney, Jr., executive vice-president. 


D. J. Niotis, previously structural de- 
signer with the Mines 
Engineering Co., at 
Chicago, Ill., has as- 
sumed new duties as 
structural engineer 
and designer for F. H 
McGraw & Co., en- 
gineers and contrac- 
tors. Mr. Niotis will 
be engaged on the ex- 
tension of the present 
plant and construc- 
tion of a new power 
plant of the Linde 
Air Products Com- 
pany in East Chicago, Ind. 


D. J. Niotis 


William C. Ready, colonel, Corps of 
Engineers, U.S. Army, has been assigned to 
the post of deputy division engineer, North 
Atlantic Division, New York, N.Y. He 
was previously on duty as executive officer 
to the president of the Beach Erosion Board, 
in Washington, D.C. He has also served as 
chief of operations of the Honolulu Engineer- 
ing District during the construction of the 
$40,000,000 Tripler General Hospital. 


Robert G. Deitrich, formerly structural 
field engineer for the Portland Cement 
Association in Maryland and Delaware, has 
become an associate in the firm of J. L. 
Faisant & Associates, Inc., Baltimore, Md. 


Newman B. Smith, for the past five years 
city engineer of San 
Gabriel, Calif., has 
been made chief en- 
gineer of the River- 
side County (Califor- 


nia) Flood Control 
and Water Conserva- 
tion District. Mr 


Smith was connected 
with the Metropoli- 
tan Water District of 
Southern California 
during the construc- 
tion of the Colorado 
River Aqueduct. 


Newman B. Smith 


Lester B. Dunlap, previously engineer for 
the Sutter-Butte Canal Co., at Gridley, 
Calif., has become engineer for the Oroville- 
Wyandotte Irrigation District, Oroville, 
Calif., replacing Dean P. Larson, who has 
been granted a leave of absence for military 
service. 


Theodore Human is now in Rangoon, 
Burma, where he is serving as supervising 
engineer for the Mingaladon Aerodrome 
Construction Committee on construction of 
the city’s airport. The airport—reported 
to be the World's fifth largest—will be a 
Class V CAA field with 8,100-ft runways. 
Christiani & Nielsen Ltd. hold the construc- 
tion contract. 


Frank A. Kittredge, chief engineer of the 
National Park Service, Washington, D.C., 
was recently awarded the Pugsley Silver 
Medal of the American Scenic and Historic 
Preservation Society. Cited as a “‘distin- 
guished engineer and administrator,”’ Mr 
Kittredge has been in the National Park 
Service since 1924. He was active in design 
and construction of the Going-to-the-Sun 
Highway and in establishment of the Kings 
Canyon National Park, and was superin- 
tendent of Grand Canyon and Yosemite 
National Parks before his transfer to Wash- 
ington as chief engineer. 


James Kip Finch, former dean and Ren- 
wick Professor of Civil Engineering in the 
Columbia University School of Engineering, 
has been accorded emeritus status by the 
trustees. Dean Emeritus Finch, who was 
retired last June under the automatic re- 
tirement system, has since returned to the 
classroom to teach courses in Engineering 
and Western Civilization and Structural 
Aesthetics. 


Hugh J. Casey, major general, Corps of 
Engineers, U.S. Army, has been named 
assistant to the president of Schenley Labo- 
ratories, Inc., New York, N.Y. He pre- 
viously was executive vice-president of the 
Pennsylvania Hospital in Philadelphia and 
before that was chief engineer for General of 
the Army, Douglas MacArthur. 


John E. Buxton, member of the consulting 
firm of Buxton & Allen, Little Rock, Ark., 
has been named state manager of the 
National Production Authority. In this 
capacity Mr. Buxton will assist manufac- 
turers and  producers—particularly — the 
smaller ones—to obtain metals and other 


materials needed during the national emer- ¢ 


gency. 
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HOW MUCH /water/ iN A TON OF STEEL? 


x pen 


: 


Of all the raw materials used in making steel, water is 
by far the largest single component. From blast fur- 
naces to rollers, 120 tons of water are used to make one 
ton of steel. Johnston Engineers do not pretend to be 
steel men, construction men or civil engineers, but they 
do know how to move water—where you want it... 
when you want it. In construction work, as in the steel 
industry, Johnston Vertical Pumps have been the eco- 


nomical and dependable solution to many fluid-han- 
dling problems. Whether your pumping application 
calls for big gallonage or small, high lift or low ... our 
hydraulic engineers will demonstrate how a Johnston 
can save money on your job. Johnston Pump Company, 
2324 East 49th Street, Los Angeles 58, California. 
DEALERS IN ALL PRINCIPAL CITIES. 


Write, wire or call for complete information. 


“There’s a Johnston Pump for every purpose” 


VERTICAL 
PUMPS 
For Volatile Fluids 
and Hot Liquids 


PROPELLER 
& MIXFLOW 
Large Capacity at 
Low to Medium Heads 


CLOSE-COUPLED 
TURBINES 
For Industrial 
Applications 


ERING LITTLE 
BEAVE 

Fer Minimum 

Well Size 


DEEP WELL 
TURBINES 
Either Oil or Water 
Lubricated 


JUNIOR 
TURBINES 
Big Pump Features and 
Small Pump Economy 


4 a. Lee 
| 
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Positions Announced 


State Department of Public Improvement, 
Maryland. The Maryland State Depart- 
ment of Public Improvement announces 
openings in the classification of Civil Engi- 
neer II, with a yearly salary of $4,200- 
$5,250. Duties will include supervising and 
inspecting work of contractors engaged in 
making topographic, property, and other 
surveys of state property. To qualify, 
applicants must have graduated from a 
recognized college or university with a de- 
gree in civil engineering and option in sani- 
tary engineering. In addition, three years of 
experience in survey work is necessary. In- 
quiries should be addressed to the State Em- 
ployment Commissioner, 31 Light Street, 
Baltimore 2, Md. 


U.S. Naval Laboratory, Port Hueneme, 
Calif. The U.S. Naval Civil Engineering 
Research and Evaluation Laboratory at 
Port Hueneme, Calif., reports numerous 
openings in civil and other engineering fields. 
These include positions as Construction En- 
gineer (GS-7), with yearly salary $3,825- 
$4,575; Materials Engineer (GS-9), with 
yearly salary $4,600-$5,350; Materials En- 
gineer (GS-5), with yearly salary $3,100- 


$3,850; and General Engineer (GS-14), 
RECENT 
BOOKS 

Bruckenbauer Der Reichsbahn 


A short history of the development of bridge 
construction is covered by A. Hertwig in Brucken- 
bauer Der Reichsbahn by means of biographical 
sketches of four noteworthy German designers— 
J. W. Schwedler, H. Zimmermann, J. Labes and G. 
Schaper. In addition, the book discusses the 
major design features of their bridges and contains 
a list of their publications and reprints of their out- 
standing articles. (Verlag von Wilhelm Ernst & 
Sohn, Berlin, 1950. 154 pages, 15 DM; bound, 
17.50 DM. Also for sale by European Periodicals 
Publicity and Advertising Co., Ltd., 41-45 Neal St., 
London, W.C. 2.) 


Cofferdams 


Based on the practical experience of the authors, 
L. White and E. A. Prentis, Cofferdams is devoted 
to the essentials of scientific cofferdam design and 
construction. The hydrodynamics of cofferdams, 
erosion in streams, lateral earth pressures, land 
cofferdams, practical construction details, and eco- 
nomic aspects are considered. This revised edition 
also contains five new descriptions of actual cof- 
ferdam construction, new references in the bibliog- 
raphy, and a glossary of terms. Columbia Uni- 
versity Press, New York, N.Y., 1950. 311 pages. 
$10. 


Die Gleitschalung 


A collection of information on various concrete 
construction methods, providing a critical review 
with specific examples of situations in which sliding 
forms are used, is presented by W. Drechsel in 
Die Gleitschalung. The volume is of value to the 
designing engineer who is primarily concerned with 
developing the most economical, yet safest type of 
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with yearly salary, $8,800-$9,800. Applica- 
tions should be sent to Clyde B. Carter, 
Director, Personnel Division of the Labora- 
tory, Construction Battalion Center, Port 
Hueneme, Calif. 


Bureau of Yards and Docks, Washington, 
D.C. Vacancies exist in the Bureau of 
Yards and Docks, Washington, D.C., and 
elsewhere in the United States. The posi- 
tions will be concerned with design, con- 
struction, inspection, and maintenance of 
naval shore establishments, with base sala- 
ries from $3,100-$6,400 per annum. Civil 
Service Form 57 should be submitted to the 
Employment Section, Bureau of Yards and 
Docks, Department of the Navy, Washing- 
ton, D.C. 


Civil Service Commission, Illinois. An- 
nouncement of examinations for Civil Engi- 
neers I through V has been made by the 
Illinois Civil Service Commission. Final 
date for applying is March 23 and the tenta- 
tive date for written tests is April 14. 
Other details may be obtained from Maude 
Myers, President, Civil Service Commission, 
Springfield, Ill. 


Corps of Engineers. The Portland, Oreg., 
District of the Corps of Engineers is recruit- 
ing civilian personnel in the various engi- 
neering fields for work in connection with 
the Department of Army construction and 
rehabilitation program in overseas areas. 


Numerous photographs and sketches 
Verlag von Wilhelm Ernst & 
95 pages, 10 DM. 


structure. 
illustrate the text. 
Sohn, Berlin, 1950. 


Die Neue Theorie des Stahlbetons auf 
Grund der Bildsamkeit vor dem Bruch 


The main sections of this reference work on rein- 
forced concrete by R. Salinger cover the following 
subjects: Basic principles, tension and compression 
members; prestressed concrete beams; external 
loads; and shear resistance and connections. Em- 
phasis is placed on the results of experiments, and 
new material has been added on crack formation and 
the effects of shrinkage and creep in this third edi- 
tion. Franz Deuticke, Vienna, 1950. 135 pages, 
$2.80 


Dynamik des Bogentriigers und Kreis- 
ringes 


Characteristics and mathematical principles of 
arched girders and circular rings are described in 
Dynamik des Bogentragers und Kreisringes by K. 
Federhofer. The book considers the natural fre- 
quency of thin rods with a circularly bent axis and 
also the free vibrations of a bent rod which, in the 
stress-free state, had the form of either a closed 
ring or a part of one. (Springer-Verlag, Vienna, 
1950. 179 pages, $5.50.) 


Economic Aspects of Atomic Power 


The economic effects which would be produced 
by the use of atomic power for the production of 
electricity or heat are examined in an exploratory 
study performed under the direction of S. H. Schurr 
and J. Marschak. Entitled Economic Aspects of 
Atomic Power, the book begins with questions on 
the technical feasibility and economics of atomic 
power. The cost is then compared, for various 
areas of the world, with the cost of electricity from 
conventional sources. This analysis is followed by 
a study of the potential applicability of atomic 
power in selected industries. It concludes with a 
parallel study on national and regional economics 
and on the industrialization of so-called backward 
areas. (Published for the Cowles Commission for 
Research in Economics by Princeton University 
Press, Princeton, N.J., 1950. 289 pages, $6.) 


Opportunities exist in Okinawa, Japan, 
Guam, Austria, Germany, France, Trieste, 
and Turkey. For further information write 
to the District Engineer, Portland District, 
Corps of Engineers, 628 Pittock Block, Port- 
land 5, Oreg. 


Mare Island Naval Shipyard, Vallejo, 
Calif. Applications are being accepted by 
the U.S. Civil Service Commission for engi- 
neering and technical employment at the 
Mare Island Naval Shipyard. Positions 
range from GS-7 level through GS-11, with 
starting salaries from $3,825-%5,400 per 
annum. Inquiries regarding these positions 
and requests for civil service application 
forms should be made to the Employment 
Superintendent, Mare Island Naval Ship- | 
yard, Vallejo, Calif. 


Engineer Research and Development 
Laboratories, Fort Belvoir, Va. Civilian 
positions for more than 300 engineers and 
other technical personnel are available at the 
Army’s Engineer Research and Develop- 
ment Laboratories at Fort Belvoir, Va. 
The positions—civil and photogrammetric 
engineers, architects, technical writers, and 
others—carry salaries up to $6,400 a year 
A completed Civil Service Form 57, which 
may be obtained from any Civil Service 
Commission office or local post office, should 
be addressed to the Commanding Officer, 
Engineer Research and Development Labo- 
ratories, Fort Belvoir, Va. 


German-English Technical and Engineering 
Dictionary 


Covering all fields of engineering and technology, 
this new book, German-English Technical and 
Engineering Dictionary, by L. DeVries, contains 
more than 125,000 entries. It makes available in 
book form for the first time, many new words taken 
from glossaries compiled by various research workers 
and translators for their own use. There is also a 
36-page alphabetical list of German abbreviations, 
with their English equivalents, at the end of the 
volume. (McGraw-Hill Book Co., New York, 
Toronto, London, 1950. 928 pages, $20.) 


Man the Maker 


The development of modern technical achieve 
ments is explained as an aspect of the broader his 
tory of civilization and culture in Man the Make 
by R. J. Forbes. The discoveries and invention 
of prehistory, the ancient East, the Greeks and 
Romans, the Arabs, the Middle Ages, the 16th and 
17th Centuries, the Industrial Revolution, and the 
modern era are discussed. In each case, the clox 
relationship between pure science and engineering 
and technology is indicated. (Henry Schuman 
Inc., 20 East 70th St., New York, 1950. 355 pages 
$4.) 


Manual of British Water Supply Practice 


Compiled by the Institution of Water Engineer 
and edited by A. T. Hobbs, the Manual of British 
Water Supply Practice is an authoritative survey od 
sound water supply practice. Separate groups d 
British experts have covered in 25 chapters a full 
range of the subject from hydrology and hydroge 
ology to the financial, legal and management aspects 
of water supply plants. Reservoirs, aqueducts 
wells, pumping plants, and distribution system 
are dealt with, as well as all phases of water treat 
ment and examination. (W. Heffer & Sons, Ltd 
Cambridge, England, 1950. 910 pages, 50.; dis 
tributed in the United States by the Americas 
Water Works Association, 500 Fifth Avenue, Ne# 
York, N.Y., $7.50.) 


(Continued on page 78) 
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THE YEARS ROLL 


THIS ROAD PAYS OFF HANDSOMELY... 


Roads built with Tarvia* road tar 
improve with age. Occasional 
applications will renew the life of the 
surface, and replace worn-away 
material. 


TARVIA road tar penetrates surfaces 
and binds together the underlying 
material. It thus makes possible the 
inexpensive use of local aggregates. 


Less TARVIA road tar is required 
because there are less solvents to be 
evaporated before the binder 
becomes effective. 


tar take the strain out of driving. They are self-healing under impacting traffic. gasoline, kerosene, or moisture. It 
retains its original properties. 


TARVIA road tar holds the aggregate 
tightly in the surface, and produces 
a gritty surface which is lastingly 
skid-resistant. 


Blending with every landscape and free from glare, roads built with Tarvia* road if TARVIA road tar is unaffected by 


TARVIA road tar may be applied at 
moderate temperatures, and with 
ordinary equipment. 


The Barrett field man is always at 
your call for expert practical advice. 


ROAD TAR 


The heat-absorbing qualities of black roads built with Tarvia* road tar make THE BARRETT DIVISION 
them easier to keep open in winter, as snow and ice melt more quickly. And they ALLIED CHEMICAL & DYE CORPORATION 
are not affected by chemicals used to remove snow and ice. 40 Rector Street, New York 6, N. Y. 


*Reg. U. S. Pat. Of. 


New York * Chicago * Birmingham « Detroit * Philadelphia * Boston * Rochester * Youngstown « Ironton, O.* Syracuse * Buffalo + Bethlehem, Pa.+ Portland, Me. 
Norwood, N. Y.* Oneonta, N. Y.* Elmira, N. Y.* Cromwell, Conn. « Norwich, Conn. In Canada: THE BARRETT CO., LTD., Montreal « Toronto * Winnipeg * Vancouver 
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The strengths demanded of pipe to be laid 
under expensive modern pavements, if 
costly repairs and replacements are to be 
avoided, are known strengths—proved by 
experience and determinable by tests. 
The four strength factors that pipe must 
have to withstand beam stresses, external 
loads, traffic shocks and abnormal work- 
ing pressures are listed on the opposite 
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a Shite draft 


cast iron pipe is Known for strength — 


The STRENGTHS you need 


page. No pipe, deficient in any of these 
strength factors, should ever be laid in 
paved streets of cities, towns or villages! 
Cast iron water and gas mains, laid over 
a century ago, are serving today in the 
streets of 30 or more cities. These service 
records prove that cast iron pipe not only 
resists corrosion but has all the vital 
strength factors of long life and economy. 
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No pipe that is deficient in any of 
the following strength factors should 
ever be laid under paved streets. 


CRUSHING STRENGTH 


The ability of cast iron pipe to withstand external loads imposed by 
heavy fill and unusual traffic loads is proved by the Ring Compression 
Test. Standard 6-inch cast iron pipe withstands a crushing weight of 
more than 14,000 lbs. per foot. 


STRENGTH 


When cast iron pipe is subjected to beam stress caused by soil settle- 
ment, or disturbance of soil by other utilities, or resting on an obstruc- 
tion, tests prove that standard 6-inch cast iron pipe in 10-foot span 
sustains a load of 15,000 lbs. 


SHOCK STRENGTH 


The toughness of cast iron pipe which enables it to withstand impact 
and traffic shocks, as well as the hazards in handling, is demonstrated 
by the Impact Test. While under hydrostatic pressure and the heavy 
blows from a 50 pound hammer, standard 6-inch cast iron pipe does not 
crack until the hammer is dropped 6 times on the same spot from pro- 


ese | gressively increased heights of 6 inches. 

in | 
es! | 
BURSTING STRENGTH 
a In full length bursting tests standard 6-inch cast iron pipe withstands 
nly more than 2500 lbs. per square inch internal hydrostatic pressure, 
ital which proves ample ability to resist water-hammer or unusual working 
my. pressures. 


CAST IRON PIPE RESEARCH ASSOCIATION, THOS. F. WOLFE, MANAGING DIRECTOR, 122 SO. MICHIGAN AVE., CHICAGO 3. 
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Recent Books 
(Continued from page 74) 
Municipal Affairs 

Disc of the funda Is of city govern- 
ment, functions of the various departments, and 
the technique of administration are presented by 
E. W. Steel in Municipal Affairs. Special attention 
is given to the problems of utilities including those 
municipally owned. One chapter is devoted to city 
planning. In this second edition, new techniques 
and statistics are added to conform with present 
conditions and recent developments in the financing 
of city improvements. (International Textbook 
Co.. Scranton, Pa., 1950. 377 pages. $5.50.) 


National Research Council, Highway Re- 
search Board 


Papers and reports presented at the 1949 Annual 
Meeting of the Highway Research Board. which 


were not published elsewhere, are made available 
in the Proceedings of the 29th Annual Meeting at 
Washington, D.C., December 13-16, 1949. The 
papers are grouped under six broad classifications 
as follows: Economics, finance, and administration; 
design; materials and construction; maintenance; 
traffic and operations; and soils. The major em- 
phasis in the volume is on soil investigations. 
(National Research Council, Washington, D.C.. 
1950. 620 pages, $7.50.) 


(The) Properties of Asphaltic Bitumen 


This book, edited by J. Ph. Pfeiffer, acquaints 
the reader with the modern views regarding the 
structure of bitumen as a colloidal system and the 
explanation which they offer of its physical and 
chemical properties How this knowledge can 
be employed in determining the most suitable types 
of bitumen to be used in the various technical 
applications, is also indicated. (Elsevier Publish- 


D iscovery of contamination 
in the mains was mighty disturbing 
to a certain New England town of 
15,000 people, extremely proud of 
its pure water supply. But the cure 
was simple and sure — %Propor- 
tioneers% Chlorine Dioxide Sys- 
tem in ten days entirely eliminated 
the contamination while the mains 
were in use. In addition, the chlor- 
ine dioxide “saved face” for the 
water works since the treatment 
was completed virtually unbe- 
known to the water users. 


TREATMENT: %Proportioneers% hydraulic- 
ally operated Chem-O-Feeder, complete with 


Chlorine Dioxide Generator, was easily in- 
stalled as shown in the diagram. No elec- 
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PARTIALLY CLOSED VALVE 


CORPORATION 


CORPORATION 
COCK 


For use in by-pass around 
partially closed gote valve 
acting as a variable orifice 
to maintain a disinfecting 
residual while main is in 
use. 


tricity or other outside power was required. 
A residual of 1 ppm as measured with O. T. 
was established in the mains and gave an 
actual residual of 2.5 ppm Cli and ClOs — 
without noticeable taste or odor. After 10 
days,tests proved the sterilization complete, 
ond the treat t was discontinued. 


TODAY, in peace or war, pure 
water is a “must”! Every 
water works needs this 
emergency sterilization 
equipment. % Proportion- 
eers% Chlorine Dioxide Sys- 
tem is the ideal unit . . . it’s 
complete, ready for instant 
use: to sterilize new mains, to 
eliminate contamination, to 
meet the emergencies of 
war. Investigate now, while 
equipment is still available. 
Write for bulletins. 

% Proportioneers, Inc. % 360 


Harris Ave., Providence 1, 
Rhode Island. 


ing Co., New York, Amsterdam, London, Brussels, 
1950. 285 pages, $6.) 


Public Health Engineering 


In the second of the two-volume work, Public 
Health Engineering, E. B. Phelps and associates 
discuss those principles of sanitation which, applied 
to the production, handling and distribution of 
food, have direct public health significance. The 
general principles of food handling and serving are 
illustrated by a consideration of sanitary practices 
in public eating and drinking places. Rodent 
control and the handling and disposal of garbage, 
refuse and municipal wastes are also discussed 
(John Wiley & Sons, New York; Chapman & Hall 
Ltd., London, 1950. 213 pages, $4.) 


Safety in Electric and Gas Welding and 
Cutting Operations 


The American Standard Z49.1-1950 covers regula 
tions for the safe installation and operation of weld- 
ing equipment for arc, gas and resistance welding 
processes. Provisions are included for fire pre- 
vention and protection in regularly assigned welding 
areas and in other locations as well. Precautions 
are specified for the welding of materials which 
may give off toxic fumes and for welding in con- 
fined areas. (American Welding Society, 29 West 
39th St. New York 18, N.Y., 1950. 42 pages. 50 
cents.) 


State-City Relationships in Highway Affairs 


This report by N. Hebden and W. S. Smith ona 
research project, which examined and evaluated 
the administrative policies and procedures em- 
ployed in state-city highway work and studied exist- 
ing practices and the ways in which they were 
evolved, is called State-City Relationships in Highway 
Affairs. Twelve states and 22 cities were studied, 
using the following subject fields: Organization for 
highway work, financial aid for cities, authority for 
urban work, extent of state activities in cities, 
working procedures, and personal attitudes and 
appraisals. (Yale University Press, New Haven, 
Conn., 1950. 230 pages, $4.) 


Technological Applications of Statistics 


Based on a series of lectures delivered at the 
Massachusetts Institute of Technology, Techno- 
logical Applications of Statistics by L. H. C. Tippett 
is an introduction to statistical methods applied to 
technological problems. Part I deals with routine 
control of quality and covers the measurement of 
quality, various aspects of control charts, and 
acceptance sampling. Part II treats the topics of 
investigation and experimentation and provides 
information on the statistical theory of errors, 
applications of the analysis of variance and of 
correlation analysis, and the planning of an investi- 
gation. (John Wiley & Sons, New York; Williams 
& Norgate, Ltd., London, 189 pages, $3.50.) 


Theory of Modern Steel Structures 


Written by L. E. Grinter as an abridgment to 
his first two volumes on the subject, much of the 
material on statically indeterminate structures has 
been eliminated. The book discusses bridges and 
roof trusses, towers and commercial buildings, and 
devotes a chapter to deflections and influence lines. 
It will be particularly adaptable as a textbook for 
accelerated courses in structural engineering 


(The Macmillen Co., New York, 1950. 424 pages, 
$6.50.) 
Water Quality and Treatment 


The revised and enlarged edition of the American 
Water Works Association manual, Water Quality 
and Treatment, provides up-to-date material pre 
pared by leading authorities in each branch of the 
field of water purification. Additions are made to 
all of the chapters, which cover such topics as the 
characteristics of available water sources, and 
natural and artificial methods of water treatment for 
industrial and human use. Extensive reference lists 
follow each chapter, and a bibliography of books on 
all aspects of water supply is included at the end 
of the text. (American Water Works Association, 
500 Fifth Ave., New York, N.Y., 1950. 451 pages, 
$5.) 
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New Publications 


Traffic Engineering. Prepared under a grant 
of the Eno Foundation as a joint research project 
of the Bureau of Highway Traffic, Yale University, 
and the Eno Foundation, A Volume Warrant For 
Urban Stop Signs, is a study on the effective use of 
stop signs to regulate traffic. The authors, Mor- 
ton S. Raff and Jack W. Hart, conducted their re- 
search in New Haven, Conn. Inquiries should 
be addressed to the Eno Foundation for Highway 
Traffic Control, Saugatuck, Conn. 


Zoning Ordinances. Copies of the Zoning 
Ordinance for the Maryland-Washington Regional 
District in Prince George’s County, Md., enacted by 
the County Commissioners on November 29, 
1949, and printed by the Maryland National 
Capital Park and Pl i Ce issi Prince 
George’s County Regional Office, Riverdale, Md., 
are available for $2 each. 


Inter-American Technica! Studies. Issuance of 
a quarterly review instituted to encourage Latin- 
American bibliographical studies by disseminating 
information about authors, publications, and librar- 
ies is amnounced by the Pan-American Union, 
Washington, D.C. It employs the four official 
languages of the organization of American States— 
Spanish, English, Portuguese, and French. The 
annual subscription rate is $3, and single issues 75 
cents in United States currency. Orders may be 
sent to the Publications and Promotion Section 
of the Pan-American Union, Washington 6, D.C. 


Earthquake Resistant Designs. Reprints of 
Earthquake Resistant Design of Building Struc- 
tures and Tank Towers by H. M. Engle and John E. 
Shield, prepared for the Pacific Fire Rating Bureau, 
are now available without charge to those directly 
engaged in the design of structures. A number of 
additions such as photographs of the recent Pacific 
Northwest shock, and an extended list of notable 
Pacific Coast earthquakes are included. Inquiries 
should be addressed to the Pacific Fire Rating 
Bureau, 465 California Street, San Francisco, 
Calif. 


Airfield Maintenance. Typical instailations of 
bitumuls asphalt paving are described in a new 
bulletin, Bitumuls for Airfields, for those interested 
ia airfield planning, construction, paving or main- 
tenance. Available free on request, from either 
the Stancal Asphalt and Bitumuls Co. (west of the 
Rockies) or the American Bitumuls Co. (for the 
East) 200 Bush St., San Francisco 4, Calif. 


War Standards. The decisive role that stand- 
ardization played in World War II is described 
in a booklet of the American Standards Associa- 
tion called Standards for America’s Engineers. 
The booklet also indicates some of the tre- 
mendous gaps that must be filled if we are to 
make the best use of American resources, and tells 
of the work now going on in war standards. In- 
quities should be addressed to the American Stand- 
ards Association, 70 East 45th Street, New York 17, 


Sedimentation Studies. Investigations of the 
tates of sediment production from small watershed 
areas, for use in the design of floodwater detention 
structures in the Little Sioux River Watershed, 
are reported by the U. S. Soil Conservation Service 
in Sediment Design Criteria for the Missouri Basin 
Loess Hilis. The studies are described by L. C. 
Gottschalk, head of the Sedimentation Section, 
Office of Research, and Gunnar M. Brunne, of 
the Water Conservation Division, Region III. 
Inquiries should be addressed to H. H. Bennett, 
Chief, Soil Conservation Service, U.S. Department 
of Agriculture, Washington, D.C. 


Soil Testing. Through the work of ASTM Com- 
mittee D-18 on Soils for Engineering Purposes, 17 
standardized methods of soil testing are described 
in this extensive compilation, Procedures for Testing 
Soils. The price for nine copies or less is $3.75 per 
copy and ten to 49 copies, $2.80. The charge for 
ASTM members is $2.80 and $2.25, respectively. 
Address all requests to the American Society for 
_ Materials, 1916 Race St., Philadelphia, 


(Continued on page 80) 


CIVIL ENGINEERING 


March 


1951 


hen You Call For Any Industrial Requirement ; 
In Piping 


LBERT 


“Rings the Bell” 


SPEEDLAY PIPE SYSTEM—completely 
packaged for fast-laying temporary 
and semi-permanent lines for water, 
compressed air and other services. 


PILING—Sheet Piling—light weight * Tubular—all sizes 
PILE SHELLS—Spiral Welded, Hel-Cor, Riveted, CAISSONS 


PILE FITTINGS—All types and sizes for steel and wood, 
cast steel and iron points. Plates and shoes cast 
steel and malleable iron sleeves. 


CULVERTS—Corrugated, Spiral or Riveted Steel. 


VALVES AND FITTINGS—Tube A L B E R T 


turns, Dresser, Vitaulic, cast 
iron or steel, forged steel, PIPE SUPPLY CO., INC. 


special alloys, water main. 


‘Berry at North 13th St. 
Brooklyn 11, N.Y. 


‘Phone EVergreen 7-8100 


SPECIALISTS IN PRE-FABRICATED PIPING 


Its Practi nd Appli- 
UNDERPINNING — ™ "ecice ond Apel 
Second Edition, Revised and Enlarged, published by Columbia University Press 

By EDMUND ASTLEY PRENTIS and LAZARUS WHITE 


The new edition of this authoritative technical description of underpinning methods 
and applications for foundation construction has been extensively revised and brought 
completely up-to-date. The authors describe in detail actual cases of every type of 
underpinning. 

The volume also contains an introductory treatise on soil mechanics, nearly 200 photo- 
gtaphs and drawings, and appendices which include among other information, specifica- 
tions, legal aspects of underpinning and foundation work, and a glossary of terms. Under- 
pinning is considered the authoritative source for information in the field by engineers, ot’, | 
architects, and contractors all over the world. e $10.00 


COFFERDAMS 


Second Edition, Revised and Enlarged, published by Columbia University Press 
By LAZARUS WHITE and EDMUND ASTLEY PRENTIS : 


Cofferdams is the only engineering book devoted entirely to the design of cofferdams. 


Presentation is made of theoretical considerations of the hydrodynamics of seepage forces, = 
stream erosion, and lateral earth pressures for cofferdams on land and in water. Actual 
design and construction features are presented by detailed case studies of cofferdams 
which have come under the authors’ supervision. Construction equipment, pumping 
stations, sheetpiling of wood and steel, bracing systems, excavation methods are among 
the features described. Actual cases of pitfalls and failures, as well as successes, are 


given. 
This new edition contains 201 photographs, and drawings, a glossary of terms and a 
bibliography. Price $10.00 


SPENCER, WHITE & PRENTIS, INC. a 


10 East 40th St. New York 16, N. Y. 


602 Hammond Bidg., Detroit 76, Mich. 
Send order to Columbia University Press, 2960 Broadway, New York 27, N. Y. 
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Have you seen the important 


on the WHITE Engineers’ transit 


ES, the White Engineers’ Transit is a fine engineer's instrument — now made 
even finer with the addition of covered leveling screws and coated optics. 

Covered leveling screws assure you of smooth, easy, precise leveling at all times, 
under all kinds of conditions for the life of the instrument itself. 

Coated optics guarantee clear, sharp, accurate images — without halation, at 
longer distances, even under adverse conditions. 

Compare the David White Engineers’ Transit with all others—feature for feature 
— price for price. Compare them for accuracy — long durability — built-in quality. 
To meet your preference, this instrument is available with “U" or “A” type stand- 
ards, You'll find you'll buy right when you buy a David White. 

Contact our nearest dealer for complete details of the David White Engineers’ 
Transit and for other fine Engineering Instruments—or write 
direct to David White, 359 W. Court St., Milwaukee, Wis. 


WHITE We offer complete, prompt repair service on all makes of 
@ ae ae” instruments — levels, transits, theodolites, etc. 


New Publications 


(Continued from page 79) 

Highway Engineering. Bulletin No. 46 of the 
Utah Engineering Experimental Station consists of 
the Proceedings of the Eleventh Annual Highway 
Engineering Conference, compiled and edited by 
A. Diefendorf. The papers and program are dedi. 
cated to “ Better Highways for the West.’" Further 


information may be obtained by writing to the © 


University of Utah, School of Engineering, Salt 
Lake City, Utah. 


Hydraulic Studies. Recent publications of the 
St. Anthony Falls Hydraulic Laboratory include 
Technical Papers Nos. 3, 4, and 5 of Series B— 
Hydraulic Data Comparison of Concrete and Corry. 
gated Metal Culvert Pipes, Hydraulic Tests in 
Concrete Culvert Pipes, and Hydraulic Tests on 
Corrugated Metal Culvert Pipes—by Lorenz G. 
Straub and Henry M. Morris, priced at 35 cents 
each; Project Report No. 24, describing hydraulic 
model studies for Whiting Field Naval Air Station 
conducted in cooperation with the U.S. Soil Conser- 
vation Service and the Minnesota Agricultural 
Experiment Station; and Part V, Studies of Open- 
Channel Junctions, by Charles E. Bowers, priced 
at 80 cents. All inquiries should be addressed to 
the St. Anthony Falls Hydraulic Laboratory, 
Hennepin Island, Minneapolis 14, Minn 


Soil Exploration and Mapping. Information on 
the status of geological and agricultural soil mapping 
is presented by the Highway Research Board in 
Bulletin No. 28, Soil Exploration and Mapping 
The names of geologists and soil scientists who may 
be able to assist the engineer in using this material 
are listed by states for ready reference. Address 
all inquiries to the Highway Research Board, 2101 
Constitution Avenue, Washington, D.C 


Metric Conversion Chart. Free copies of a 
Metric Wall Chart for converting meters to feet and 
inches, and feet and inches to meters may be ob- 
tained upon request to Robert S. Mayo, Lancaster, 
Pa. 


Railway Bibliography. The fourth edition of the 
Bibliography of Railway Literature, compiled by 
the Association of American Railroads, covers 
juvenile books, general literature, model railroading, 
railway statistics, railway and travel periodicals, 
and railway employee periodicals. Write to the 
Association of American Railroads, Washington, 
D_C., for information concerning the booklet 


Evaporation Theory. An interim report on Lake 
Mead Water Losses, entitled A Review of Evapo- 
ration Theory and Development of Instrumentation, 
reviews all evaporation equations based on mass- | 
transfer and energy-budget approaches and de- 
scribes instrumentation developed and modified for | 
experimental test selected equations. E. P. Ander- 
son, L. J. Anderson, and J. J. Marciano, of the 
Applied Research Division of the U.S. Navy Elec- 
tronics Laboratory, San Diego, Calif., are the 
authors of the report. Copies are available free 
on request to the Chief Hydraulic Engineer, U S. 
Geological Survey, Washington 25, D.C i 


Hydraulic Research Facilities. The St. Anthony 
Falls Hydraulic Laboratory has issued Circular 
No. 5 describing its current research and facilities 
The charge for this well-illustrated booklet, limited 
in distribution, is $1 per copy. Inquiries should 
be addressed to St. Anthony Falls Hydraulic Lab- 
oratory, Hennepin Island, Minneapolis 14, Minn 


Boston Society of Civil Engineers. Availability 
of a Cumulative Index to Journals, Volumes | to 
XXXV (1914-1948) of the Boston Society of Civil 


Engineers is announced by the Society, 715 Tre 
mont Temple, Boston, Mass. Copies are $2 each 


Welding Safety. Elimination of welding hazards 
is the aim of the new American Standard Z49.1 
1950, described in Safety in Electric and Gas Welding 
and Cutting Operations. Sponsored and published 
by the American Welding Society, the Standard 
may be purchased for 50 cents from the head 
quarters of the AWS, 33 West 39th Street, or the 
American Standards Association, Inc., 70 East 45th 
Street, New York, N.Y. 


Institute on Street and Highway Problems 
Urban, county, traffic, construction, and mainte 
nance problems are discussed in the Proceedings o 
the Second California Institute on Street and Highway 
Problems, held at the University of California is 
1950. The Preceedings are now available from 
the Institute of Transportation and Traffic Engr 
neering, University of California, Berkeley, Calif 
at $1 each. 
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Meetings and Conferences 


American Road Builders’ Association. 
Headquarters for the 48th annual meeting of 
the American Road Builders’ Association 
will be the Schroeder Hotel, Milwaukee, 
Wis., March 12-14. 


American Society of Mechanical Engi- 
neers. The spring meeting of the American 
Society of Mechanical Engineers will take 
place at the Atlanta-Biltmore Hotel, At- 
lanta, Ga., April 2-5. 


Materials Handling Conference and Ex- 
position. New handling techniques will be 
discussed at the materials handling con- 
ference, which will take place concurrently 
with the national materials handling exposi- 
tion at the International Amphitheatre, 
Chicago, Ill., April 30-May 4. The con- 
ference is being sponsored by the American 
Material Handling Society and the exposi- 
tion by the Material Handling Institute. 


Society of Automotive Engineers. The 
second annual earthmoving industry con- 
ference will be held in conjunction with the 
Central Illinois Section meeting of the So- 
ciety of Automotive Engineers, in Peoria, 
Il, April 10 and 11. 


Applications for Admission 
to ASCE, Jan. 6-27, 1951 


Applying for Member 


Arner, Wii11aM, Harrisburg, Pa. 

Barker, Eart, Austin, Tex 

Barr, CHARLES MELVILLE, Seattle, Wash 

Beacn, James CLARENCE, New Haven, Conn. 

Carporne, Francis ANTHONY, Augusta, Me 

Crurcn, Camppett Gipson, Washing- 
ton, D.C 

De Serio, James Nicoras, Buffalo, N.Y 

Fanta, JoserH MAXIMILIAN, New York, N.Y. 

Giover, Marcoim, London, England 

Haun, Marton, Lincoln, Nebr. 

Harpesty, James Rosert, Newark, N.J., and 
Washington, D.C 

Hepeicx, Wyatt Cepnas, Fort Worth, Tex. 

Hersukow!1tTz, Leon, Rolla, Mo 

Irvine, CHARLES CuRRAN, Chicago, II! 

Lewis, Jonun ALBert, Bryan, Tex 

Locerns, Lee Atston, Houston, Tex 

MacKenziz, Vernon Gorpon, Cincinnati, Ohio. 

Martueus, Jose ANGeL, Caracas, Venezuela 

Lawrence, Hamilton, Ont., 
Canada 

Meyer, GRANT Epwarp, Missoula, Mont 

Neerer, Guy Enocn, Toledo, Ohio 

Parker, Isaac Curtiss, Seattle, Wash. 

Powers, Rocer Ty_er, Towson, Md 

RoOMANSK!I, Epwarp Joser, Mendoza, Argentina. 

Scuwartz, Dum, Harrisburg, Pa 

Hiram, Fort Wayne, Ind 

Wueecer, Witt Wartte, Tulsa, Okla 

Younes, Jacos CLioucn, Sacramento, Calif 


Applying for Associate Member 


AsTLerorp, Roy, Kansas City, Mo 
Barre, Frep Frank, Milwaukee, Wis 
Beaven, Luts Fernanpo, Chicago, Ill 
CHITTENDEN, Stmeon Dupcey, Baltimore, Md 
Crark, Joun 3rd, Louisville, Ky 
CLINGERMAN, JoHN WAKEFIELD, Pittsburgh, Pa. 
Duarte, Epvarpo Garcez, Troy, N.Y 
Fisuer, Davip, Elverta, Calif 
Kacapra, KANUPARTHL, Madras, India 
Krrkey, Evstace Antony, Antofagasta, Chile 
(Continued on page 82) 
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David White 18” Dumpy levels give 
you more features for less money 


Look at the chart of important engineering and construction 
features of the David White 18” Dumpy Level given below. 
Compare those features, item for item, with every other recog- 
nized make of instrument. Then compare prices. You'll see why 
we say David White 18” Dumpy Levels give you more quality, 
more advantages important to you in your work for less money. 
See your nearest David White dealer for complete details on this 
and other equally fine engineering instruments or write direct to 
David White Co., 359 W. Court St., Milwaukee 3, Wisconsin. 


Features 


D. White | Instrument | Instrument 
8 


accessories — F.O.B. factory 


Magnifying Power of Telescope 35x 30X 27x 
Distance away you can read 1/100 ft. graduation 1200 ft. 1050 ft. 900 fr. 
Diameter of objective lens 1.81 in, 1.485 in, 1.69 in. 
Field of view (In minutes of arc) 64’ 52’ 60’ 
Coated optics YES YES YES 
Covered Leveling Screws YES YES YES 
Can you easily replace worn leveling 

screws in the field? YES NO YES 
Sensitivity of level vial (in seconds of are per 2mm 20” 20” 25” 
of graduation) 

Price — Complete with carrying case, tripod and $280.00 higher higher 


We offer complete, prompt 
repair service on all makes 
of instruments — levels, tran- 
sits, theodolites, etc, 
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*Prices subject to change 
without notice. 


359 West Court Street 
Milwaukee, Wisconsin 
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How to keep 


Line “FEATHERS” 
out of your hair ! 


It was a clean, sharp line till it had to be erased. But when it 
was re-inked, brother how it feathered and “blobbed”! 
Feathering lines are one of the things you don’t have to 
worry about with Arkwright Tracing Cloth. Even erased 
surfaces will take a neat, sharp line. What's more, you'll 
never find pinholes, thick threads or other imperfections in 
Arkwright cloth. You'll never have to fear that your drawings 
will discolor, go brittle or become 
opaque with age. A drawing on 
Arkwright Tracing Cloth will 
yield clean, clear blue-prints 
years after you make it. 
Aren't your drawings 
worth this extra protec- 
tion? Arkwright Finish- 
ing Co., Providence, R.I. 
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ASCE Applications 

(Continued from page 81) 

Leroipt, Martin Emit, New York, N.Y. 

Mincuey, Joun Chattanooga, Tenn. 

Montcoomery, Joun Henry, Austin, Tex. 

Murpny, Joun Josern, Buffalo, N.Y. 

Norusting, Leo Vaucun, Flint, Mich. 

Roperts, WynpHAM Joun, Champaign, III. 

RouweEDpDER, EvGens Freperick, Baltimore, Md. 

Rucker, Josnvua E_pon, Lynchburg, Va. 

Srranp, Joun ANDREW, Madison, Wis. 

Sucre AvtemMAn, Oscar ALBERTO, Caracas, Vene- 
zuela. 

VENKATRAMAN, Menapeva Ayyver, Madras, India. 

WENGENROTH, Reece Harpen, New York, N.Y. 

Wiike, Harvey Ropert, Lafayette, Ind. 


Applying for Junior Member 


Erwin, Joun Epwarp, Springs, Wyo. 

Guntuer, Josern Kansas City, Mo. 

Gy1, Karn Maunc, New Orleans, La. 

IrrLanp, Jerome Samuet Brssett, New York, 
N.Y. 

Oaxes, Donatp Lestre New York, N.Y. 

Git, ALEJANDRO, Denver, Colo. 

Resnick, Benjamin, New York, N.Y. 

Roptn, STaniey, Urbana, 

Rusick, Ricnarp, Wilmington, Del. 

STerRBeNnz, Freperick Henry, New York, N.Y. 

Ter, Berc Bocos, Istanbul, Turkey. 

Youne, Zirton H., Jr., Paris, Tex. 


ALaBaMa, Pot. Inst. 


Carter, Carroll Lindon 

Carter, Tandy Warren 
Fredlund, William Albert 
Mattison, George Augustus, 3rd 
Rodgers, Henry Gerald 
Standridge, James Emmett 


Univ. or CALIFORNIA 


Anderson, James Peter 
Bagnall, Lewis Grover, Jr. 
Clearwater, Louis Laird 
Coburn, Robert Stuart 
Fuller, John Cornell 

Gilcrest, John 

Hans, George Milton 
Haskell, Broderick Phelps, Jr. 
Hoggan, Harold Robert 
Hoppe, Donald Newton 
Keim, Seward Russell 
McIntyre, Jack Paul 
Ramakrishna Raju, Pabbaraju S. R. 
Randles, Richard Kenneth 
Reynolds, James Bion 

Self, James Gilbert 

Tarkan, Yusuf Nihat 

Wright, John Hacke 

Zenoni, William James 


Untv. of CoLorapo 
Block, Burton Stanley 
Consaul, John Lee 
Dickinson, Richard Obert 
Ham, Charles King 
Kassel, Raymond Lee 
Livingston, Gordon Browning 
Savage, William Percy 
Strutzmann, Paul Ernest 


Untv. oF CONNECTICUT 
Cronk, Wesley Mortimer 


Univ. or Detroit 
Byersmith, Louis Arthur, Jr 
DeMarco, Lou 
Gammon, Robert Delmar 
Gargaro, Robert Donald 
Lappo, Teddy 
Nash, Joseph Patrick 
Orton, Harrison 
Sharpe, William Gordon 
Shaughnessy, Robert Clarence 
Wachowski, Raymond John 


Georce WASHINGTON UNIV. 


Besier, Rudolph Rederick 
Hedrick, Robert Kenny 


Georota Inst. 


Brevetti, Albert Carl 
Burnsed, Leroy 


Iowa State Cott. 
Crouse, Clark Dean 
Girton, Darrel Dean 
(Continued on page 84) 
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Protecting a $1,375,000 Warehouse Inventory 


Colonial Stores, Inc., is one of the 
largest retail food outlets in Dixie. 
With 366 stores throughout Vir- 
ginia, North Carolina, South Caro- 
lina, Georgia, Florida, Alabama, and 
Tennessee, it provides groceries for 
thousands of Southern dinner tables. 

Behind the scene of this retailing 
operation are two modern ware- 
houses, which supply Colonial stores 
with a varied line of foodstuffs. 
The largest of these distribution 
units is located in Columbia, South 
Carolina. It houses an inventory 
valued at about $1,375,000. 

Destruction of even a part of this 
warehouse food by fire would natur- 


CHICAGO 


2167 Healey Bldg. 
Birmingham 1........ . .1596 N. Fiftieth St. 
Boston 10........ 1009—201 Devonshire St. 
Chicago 4.......... .2199 McCormick Bldg. 
Cleveland 15.......... 2263 Guildhall Bldg. 


ally be a serious loss to Colonial 
Stores. The finest protection, there- 
fore, isa constant necessity. That’s 
why an automatic sprinkler system 
and a Horton elevated water tank 
have been installed. This combin- 
ation guarantees instant fire protec- 
tion 24 hours a day, 7 days a week. 
Water in an elevated tank depends 
only on natural gravity pressure to 
flow from sprinklers the instant they 
open. 

Hundreds of factories, warehouses 
and institutions have adopted this 
dependable method of better fire pro- 
tection. As a result many have re- 
alized substantial insurance savings 


Detroit 26............1541 Lafayette Bldg. 
Houston 2... .2128 National Standard Bldg. 
LosAngeles 14. .1556General Petroleum Bldg. 
New York 6 .3395—165 Broadway Bldg. 
Philadelphia 3. .1652—1700 Walnut St. Bldg. 


that pay for the complete installa- 
tion in the matter of a few years. 

Horton elevated water tanks are 
of welded steel construction to in- 
sure longer life with a minimum of 
maintenance. Smooth surfaces mean 
easier painting and more modern 
appearance. 

Horton elevated tanks are built with 
ellipsoidal-bottoms in standard capacities 
ranging from 15,000 to 500,000 gallons. 
Horton Waterspheres are built in ca- 
pacities from 25,000 to 250,000 gallons. 
When you require water storage facilities, 
write our nearest office for estimating 
figures. Please state capacity required, 
height te bottom, location and service for 
which the tank is to be used. 


BRIDGE & IRON COMPANY 


Salt Lake City 4....509 West 17th South Str. 


San Francisco 4........ 1584—200 Bush St. 
Washington 6, D.C........... Cafritz Bldg. 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA. 
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REBUILT 3 TIMES 


YOUR DREDGE TO NEW GROUND? 
Efficient Operation 
LET YUBA MOVE, REDESIGN AND REBUILD Ir 


3 Case Histories Show the Possibilities 


Capital No. 2 (now Biggs No. 
2), built in 1906 as YCGF No. 
3, has been redesigned and re- 
built 3 times and used in three | 
different areas. Bucket speed 
was increased from 18.6 to 


22.8 feet per minute, bucket | 
capacity increased from 7 to9 | 
cu. ft., digging depth changed 
from 60’ to 611/,’ and later re- 
duced to 50’, then to 47’. Daily 
average running time upped 
from 18.317 to 22.1 hours. 


Biggs No. 1 operating at Rio 
Bonito, California, with 9 cu. 
ft. buckets and 50’ digging 
depth, was assembled in 1935 
from the machinery of YUBA 
No. 48 (erected in 1921 at 
Fairplay, Colorado) and the 
rebuilt hull of YCGF No. 4 
(Hammonton, California, 
1914). 


NOW. No obligation. 


84 (Vol. p. 194) 


AGENTS (ons, DARBY & CO., 


DREDGE MOVED, DIGGING DEPTH CHANGED 


Capital No. 3 was originally 
YUBA No. 39, built in 1916 
with 18. cu. ft. buckets and 
77’ digging depth, for Ham- 
monton, California. In 1930 it 
was redesigned, moved to Fol- 
som, California and rebuilt as 
Capital No. 3 with 621/,’ dig- 
ging depth. 


Why guess? Let YUBA help you attain increased efficiency 
when you move to new ground, or when conditions change 
and redesign becomes necessary. 

Our more than 40 years of bucket ladder dredge experience 
is available to you for moving, redesigning, and rebuilding 
old dredges, whether YUBA or not. YUBA’s are used all 
over the world to capture gold, tin, platinum and other 
minerals, and for aggregate production. Write or wire us 


VUBA MANUFACTURING CO. 


Room 716 , 351 California $t., San Francisco 4, California, U.S.A. 

LTD. * SINGAPORE, KUALA LUMPUR, PENANG. 

SHAW DARBY & CO., LTD., 14 & 19 LEADENHALL ST., LONDON, C. 3. 
CABLES: YUBAMAN, Sam Feawcisco SHAWOARBCO, 


ASCE Applications 


(Continued from page 82) 
Goll, Jacob John 

Johnson, Robert Joseph 
Kirchner, Ronald Francis 
Konrady, Howard Lawrence 
Malcom, William James 
Oakes, Henry Smith 
Prouty, Dow Earl 
Schneider, Donald Harry 
Shaner, Willis Wheeler 


Univ. or MaIne 


Ring, Chester Allen, 3rd 
Simpson, William Harold 


MANHATTAN COLL. 
Sheridan, Philip William, Jr. 


Marquette Univ. 
Connors, Francis Joseph 
Delory, Edward Joseph, Jr. 
Downs, Charles Oscar 
Evans, William Henry 
Felker, Charles Lewis 
Haglund, Marvin Calvin 
Kors, James 
McDonald, Ronald Chester 
McDonald, Chester Ronald, Jr. 
McKeown, John Richard 
Nixon, Robert Taylor 
Shapiro, Richard Benjamin 
Simmet, John Leo 
Van Laanen, Richard James Peter 
Wieland. Donald George 


Univ. oF MARYLAND 
Beane, Glenn Parker 


Massacuusetts Inst. Tecnu. 


Lewis, Jerome Arthur 


Univ. oF MASSACHUSETTS 
Murphy. Leon Alexander 


Univ. oF MrenIcan 
Hu, Lu-Shien 


MrcuiGcan State Corr. 
Foster, Donald Robert 
McGinn, Rubert Aloysius, Jr. 
Nakamura, Takashi 
Zinkel, Robert John 

Untv. or MINNESOTA 

Anderson, Gordon David 
Jewell, Milton R 
Marpe, Frederick William 

Mississiprr State Cour. 
Gee, Vet Lin 


State Univ 
Hunt, Charles Fredrick 
Sablotny, Elbert Theodore 
Purpvue Univ. 
Johnson, Robert Louis 
Rutcers Univ. 
Lynch, Vernon Eugene 


Souts Dakota Strate Cout.. 


Atkinson, Glenn Le Roy 
Gelling, William Andres 
Swick, Loren Lester 
STANFORD Univ. 
Ingraham, Jack Merritt 
Newman, Edwin Robert 
Phelps, Robert Chapman 
Syracuse Univ. 
McGivern, Robert Francis 
Univ. oF Texas 
Rugeley, Robert Selden 


UNrv. OF VIRGINIA 
Smith, Thomas Archer 

Viroria Por. Inst. 
Anderson, Charles Miller, Jr. 

WASHINGTON State Coit 

Montgomery, Charles Gerald 

Univ. oF Wyominc 
Schmidt. Kar! Francis 
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Look at just two of the ways Kodagraph és | 
Autopositive Paper saves valuable drafting 


time for the Cleveland Crane and 
Engineering Company. 


Ihe chances are you'll be able to take similar short-cuts 
in your work . . . turn hours of costly retracing time 
into hours of creative drafting time. 


Time saved... when drawings must be combined 


Many clients order custom jobs requiring electrical components 
which Cleveland Crane must obtain from outside vendors. 
Oftentimes, the designs for several of these uni:s must be 
combined in one drawing before original drafting can begin. 
This used to be a tedious retracing job—but no longer. Now, 
desired sections of the vendors’ prints are reproduced as a com- 
posite print on “Autopositive” Paper. Exposure is in a direct- 
process machine; processing -is in standard photographic solutions, 
The result is a sparkling positive intermediate . . . with dense 
photographic black lines on a clean, evenly translucent base. 
On it, the draftsman simply adds the necessary wiring detail . . . 
producing a new “master” in a fraction of the old time. 


2 Time saved...when drawings must be changed 


New design must replace old detail on complicated switch 
assembly drawings. And Cleveland Crane is doing the job 
the easy way: instead of making a new drawing—which 
would be 85% retracing—they reproduce the original one 
' on Kodagraph Autopositive Paper. Then the draftsman 
removes the unwanted lines from the intermediate print 
with corrector fluid . . . and draws in the new detail. 
Result: a brand-new “original” is ready in three hours 
instead of 3 days. Ready to produce sharp, legible shop 
prints in the desired number. 


[Xodagraph /\wiepositive Paper 


‘‘The Big New Plus’ in engineering drawing reproduction 


—|----------- —MAIL COUPON FOR FREE BOOKLET————— .. a 
@ Itenables you, or your blueprinter, | EASTMAN KODAK COMPANY 
to produce positive photographic | Industrial Photographic Division, Rochester 4, N. Y. 9 
— directly at a new, | Gentlemen: Please send me a copy of your illustrated booklet — 
om. | giving all the facts on Kodagraph Autopositive Paper. 
@ it enables you to reclaim old, | 2 
weak-lined drawings . . . repro- 1 Name Position 
duce opaque originals and prints. 
@ It protects your valuable originals ] Company Street 
++. produces more legible shop al 
ING prints. Gy. State TRADE-MARK 
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EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS 
Plants 


AN ADDITION TO THE TRAVELER SERIES 
of gravel crushing, screening and loading 
plants has been announced. Named the 
Model CSE Traveler, the plant consists 
of a jaw crusher, shovel loading hopper 
with reciprocating feeder and trap grate, 
feed conveyor, one-deck inclined gyrating 
screen, delivery conveyor, return bucket 
elevator, and power unit mounted on a 
steel gooseneck truck with pneumatic 
tires. The CSE Traveler is designed to 
produce accurately sized material for road 
building and maintenance with a single 
crusher in a closed circuit. Four sizes are 
available with 916, 1016, 1020, or 1024 jaw 
crushers in either bronze or roller bearing 
types. The Traveler plants are designed 
for “‘crush and travel’’ operations where 
production requirements are moderate 
The complete series of plants now include 
the CSE, CS and TS. The CS and TS 
are single-pass gravel plants that screen 
out finished pit run, crush the oversize, 
and blend the natural with the crushed 
material in the loading operation. Uni- 
versal Engineering Corp., Cedar Rapids, 
lowa. 


Refuse Loader 


A GREATLY IMPROVED REFUSE LOADER 
in capacities of 9-cu yds and 12 cu yds is 
announced. Increased load capacities are 
provided by virtue of the body design and 
increased packing ability. Both sizes are 
for installation on truck chassis of 84 in. 


Available in 9 and 12 Cu Yd Capacities 


cab-to-axle dimension. Bucket size has 
also been increased and the rubbish pack- 
ing panel has been given an additional 
part to play. This full width panel now 
holds the load in packed position but, 
during loading, is released as the bucket 
passes a pair of trip levers. The panel then 
snaps back instantly, allowing the bucket 
to discharge its load into the body. Pack- 
ing is effected on power-down stroke of 
underbody hoist by means of encased legs 
extending through the body floor to sub- 
frame pedestals. These legs, linked by 
arms to the packing panel, force it through 
a positive packing arc. Maintenance is 
simplified through the fact that all opera- 
tions of loading, packing and dumping the 
loader are powered by one double-acting 
hydraulic cylinder. St. Paul Hydraulic 
Hoist, 2207 University Ave., S.E., Minne- 
apolis 14, Minn. 
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INTEREST AS 
Roller 


A 3 To 5 TON MAINTENANCE roller that 
is instantly portable is now being manu- 
factured. Without ballast, the roller 
weighs three tons and will trail at normal 
truck speeds on its own wheels, which are 
raised and lowered by a power-driven hy- 
draulic pump, at the touch of a finger. The 
towing end of the roller is also raised in- 
stantly for attachment to truck by power- 
driven hydraulic cylinder. With water 


Instantly Portable 


ballast, it becomes a full five-ton roller. 
Forward and reverse movement is con- 
trolled by a single lever, with two speeds 
in each direction. It will operate along- 
side any standard curb without removing 
transportation wheels, which can be raised 
12 in. above bottom of roller. Transporta- 
tion wheels can easily be removed in two 
minutes by one man. This permits roller 
to operate within 4 in. of a fence or wall. 
Water is controlled by valves within easy 
reach of operator. Roller is equipped with 
75 gal capacity sprinkling water tanks and 
mats over both rolls. Spring-actuated 
scrapers are placed at front and back of 
both rolls. Engine is 4-cylinder, 20 hp, 
aircooled. Shovel Supply Co., P.O. Box 
1369, Dallas 1, Texas. 


Compressor 


A TWO-STAGED, AIR-COOLED, 30 cu ft 
capacity compressor with a maximum 
operating pressure of 150 Ibs, is announced. 
It is equipped with an ASME air receiver, 
oil bath air cleaners, and protective V-belt 
guard. Features include: circumferential 
cooling fins, tube and fin type air-cooled 
intercooler, positive by-pass unloader 
holds inlet valve open during idling period, 
Worthington feather valve, separate, close- 
grained cast iron honed cylinders, full 
floating wrist pins, oil dippers for con- 
trolled lubrication, aluminum low pressure 
piston and cast iron high pressure piston 
of equal weight for proper balance. The 
compressor is available in either a trailer 
model having an overall length of 745/s in. 
or a hand truck model with an overall 
length of 65 in. Worthington Pump & 
Machinery Corp., Harrison, N. J. 


REPORTED 


BY MANUFACTURERS 
Are Welder and 


Power Generator 


A 300 AMP. GASOLINE ENGINE driven arc 
welder with a 3 kw auxiliary power gener- 
ator, popular with the armed forces as a 
field repair and maintenance unit, is being 
announced. The arc welder and power 
generator is a self-contained unit powered 
by a 6-cylinder self-starting Chrysler in- 
dustrial engine directly connected to the 
welding .generator and mounted on a 
welded steel frame. An auxiliary 3 kw 
power generator provides for lights and 
such tools as lathes, grinders, drills, brake 
reliners, valve refacers, chipping hammers, 
power wrenches, and paint sprayers. The 
unit is completely enclosed by a sheet 
metal canopy that is bolted directly to 
the frame. Hinged side doors provide ac- 
cess to the contro! panels, the engine, the 
welding generator and other parts within 
the canopy. The welding generator is 
rated at 40-volts, 300 amperes under one 
hour resistance load at 1500 rpm and has a 
current range from 50 to 400 amperes 
Hobart Brothers Co., Hobart Square, Troy, 
Ohio. 


Compact Hydraulic System 


A COMPLETELY PACKAGED HYDRAULIC 
system combines compactness with adapt- 
ability for use by large and small plants 


Harco Hydraulic Pump 


interested in building simple hydraulic 
presses, jigs, clamps, or fixtures. The 
solid coupling of motor and pump elimi- 
nates drive belts, lessens repair costs or 
work stoppage through mechanical break- 
down. The design also minimizes pressure 
flutter and overheating due to mainte- 
nance of pilot pressures with large volume 
installations. More than 100 models offer 
ranges of 1.8 to 8.25 gpm, pressures up 
to 1,000 psi. The totally enclosed motor 
ranges from '/; to 5 hp with manual, elec- 
tro-pneumatic or hydraulic valve control. 
The complete unit, which may be used as 
complete hydraulic system or as pilot sys- 
tem on large installations, includes motor, 
solid coupling, vane-type pump, reservoir, 
oil cooler, air filter, overload valve, pres- 
sure regulating valve and 3 or 4-way valve 
or combination of both. Harco Industries, 
20 Curtice St., Rochester 5, N. Y. 
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WOOD WON'T 


CZC(FR)’ WOOD 


To all the advantages of wood—its 
easy workability, availability, decora- 
tive value, economy, re-use value—is 
added the important quality of fire- 
retardance. For CZC (FR) is wood 
with Koppers Chromated Zinc Chlo- 
ride (FR) treatment which controls 
spread of fire and afterglow . . . puts 
wood in the fire-safe class. 


Proved in Use 


Under actual fire conditions, chemi- 
cally-protected wood has come through 
with flying colors. For example, a sud- 
den, fierce fire broke out in a structure 
built with Koppers Fire Retardant 
Wood. Not only was the fire quickly 
brought under control and extinguished, 
but no serious structural damage re- 
sulted. 


Resists Decay 


Even if you never have a fire, Koppers 
CZC (FR) Wood is a good investment. 
It is fortified against decay and ter- 
mite attack as well as against fire. The 
Koppers Treatment is odorless, does 
not greatly change the color of wood, 
nor interfere with its paintability. 


Send for Booklet 


Wherever wood is vulnerable to fire, 
use Koppers CZC (FR) Wood. It 
helps to protect buildings, contents 
and people against fire hazards. For 
complete details send for our free book- 
let, “Koppers Fire-Retardant Wood.” 


KOPPERS COMPANY, INC., Pittsburgh 19, Pa. 


KOPPERS 
PRESSURE-TREATED | 
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Fired Heaters 


A STANDARD LINE OF DIRECT fired heat- 
ers, capacities 100,000 BTU per hour to 
15,000,000 BTU per hour is announced. 
This equipment is designed for a wide 
range of applications, including indirect 
circulating heating using heat transfer 
mediums such as Dowtherm, and for direct 
heating of vapors and liquids. Tempera- 
tures range to 750 deg F or above. The 
equipment is designed for high thermal 


High Thermal Heater 


efficiencies and trouble-free operation, 
Complete automatic control systems are 
available which largely eliminate operat- 
ing attention. Operating costs may be 
compared with those for steam boilers in 
smaller sizes. Completely engineered 
systems including all necessary equipment 
are available if required. If your process 
requires heat at temperatures above exist- 
ing steam supply, or if operation may be 
improved or speeded up by higher tem- 
peratures, this equipment will be of inter- 
est. The equipment may also be used to 
supplement existing boiler capacity, or for 
installation in remote plant locations to 
save cost of new steam facilities. Ask for 
Bulletin B-45, Struthers Wells Corp., 
Warren, Pa. 


Automatic Door Operator 


A SIMPLIFIED TYPE of automatic door 
operator now enables the average home 
owner to enjoy all the advantages of garage 
doors that open or close at the touch of a 
push button on the dashboard of the car. 
The device, which fits any Kinnear Rol- 
Top door and many other similar doors, is 
operated by a simple electric-magnetic 
control. A small electric motor raises and 
lowers the door from inside the garage, by 
cable and pulley. A magnetic actuating 
unit placed in the driveway is energized by 
pressing a control button mounted on the 
dashboard of the car, which operates 
through a small magnetic unit usually 

(Continued on page 88) 


WILD N Ill 


Precision Level WILD N III. A 
modern fast-working level with 
highest obtainable accuracy. 
Height readings to .01 milli- 
meter, also special execution 
available with reading directly 
to 1/1000th of an inch. The ideal 
job-doer for first order levelling, 
assembling heavy machinery, 
measuring deformations, verify- 
ing rises or depressions in 
buildings. 


FOR THE FULL STORY WRITE OR PHONE 
FOR BOOKLET CVE3 


Camplete repair & servicing facilities 
by factory specialists. 


HENRY WILD. 


SURVEYING INSTRUMENT SUPPLY CO. 


OF AMERICA, INC. 


26 COURT ST., BROOKLYN 2, N.Y. Tingle 5-0644 
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and carry 


a BRUNTON POCKET TRANSIT 
should be with you every day 


It is always ready for a rough survey, 
a quick check on grade or level, 

or a hundred other tasks. 

Because it has frequent application 
on construction work, always keep a 
Brunton Pocket Transit handy. 


BRUNTON is @ registered trade mark of 


WANT 
LABOR cole on 


FORM ERECTION 


a 
a 
Recent labor data 
available on 
High Walls 
Dams 
Subway 
Circular Tanks 
Piers 
Bridge Slabs 
House Foundations 
Reservoirs 
Schools 


So light 
a child can 
lift them 


CHECK COUPON FOR LABOR DATA 


IRVINGTON FORM & TANK CORP. 


Irvington, N. Y. 


He Send Labor Data. 


Send more information. | am interested i 
Lin forms for. 


t 
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hidden beneath the splash pan in front of 
the car. Additional pushbutton controls 
can also be placed in the garage or house, 
and a key operated switch can be located 
outside the garage. 


garage lights as the door is opened, and 
turns them off again when the door is 
closed. 
more headroom is required above the door 
than for ordinary manual operation. The 
complete package includes all necessary 
parts except one length of two-by-four 
used to attach the motor unit to the top of 
the door. Wiring is simple; 
unit plugs into any 110-volt, 60-cycle out- 
let in single-phase, alternating current cir- 
cuits. The device can also be wired to 
turn other lights on and off, inside or out- 
side the home or garage. The dashboard 
control is easily transferred from one car 
to another, and more than one car can be 
equipped to operate the door, if desired. 
Mr. J. S. Poorman Kinnear Mfg. Co., 
Columbus 16, Ohio. 


Electric Cable Hoists 


A LINE OF HEAVY-DUTY ELECTRIC CABLE 
HoIsts manufactured in '/s, 1, 1'/2, 2, 3 
and 5 ton capacities is announced. An 
outstanding feature of the Bob-Cat hoist 


line is its total enclosure of the motor 


within the cable drum. This greatly re- 
duces over-all dimensions and affords sub- 
stantial weight savings by comparison 
with hoists that employ conventional ex- 
ternal type overhanging motors. Due to 
the enclosed hoist design, motors are com- 
pletely protected against moisture, splash- 
ing liquids, weather, dust and corrosive 
atmospheres. Hoists are powered by high 
torque Ohio motors specially manufac- 
tured for use with Bob-Cat units. Gear 
reduction is by means of a double internal 
(epicyclic) gear train that incorporates 
two Weston-type load brakes. Motor 
brake is of the equalizing solenoid type 
connected to an up-limit cutoff switch. 
All load-lifting and carrying parts are 
made of steel forgings and castings. 
Safety factor is in excess of 6 to 1. Load 
hook oscillates on ball bearings and 
swivels on roller bearings. 
on a °/,e in. preformed plow-steel cable. 
Hook can be replaced without dismantling 
any part of hoist. Designed for operation 
on 220, 
cycle current, Bob-Cats are available with 
either pendant rope control or push-button 
control on pendant cable. 
style has a strain relief cable from the hoist 
to the control. A transformer in the elec- 
trical supply line cuts voltage at the con- 
trol to 110 volts. The Cleveland Chain & 
Mfg. Co., Broadway and Henry Sts., 
Cleveland 5, Ohio. 


When Requesting Literature, 
Please Tell The Manufacturers 


You Saw Their Products Men- 
tioned in Civil Engineering 


A feature of the de- 
vice is that it automatically turns on | 


Installation is very simple. No | 


the installed | 


It is suspended 


380, 440, or 550-volt 3-phase, 60- | 


The latter | 


uperial 


TRACING CLOTH 


@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of its 
high transparency and ink-taking sur- 

face and the superb quality of its cloth . 
foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. | 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

If you like a duller surface, for 
clear, hard pencil lines, try Imperial 
Pencil Tracing Cloth. It is good for ink 
as well. 


CLOTH 
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Troy's Rensselaer Polytechnic Institute as it looked 100 years ago 


Troy, New York, has a cast iron water main in 
service that was installed more than a 

century ago, not long after the founding of Rensselaer 
Polytechnic Institute, one of America’s oldest 
schools of science. An engineer of that day, who 
could foresee the transition from 

horse-drawn vehicles to buses and ten-ton trucks, 
would have been bold indeed to predict a 

useful life of 100 years for a cast iron underground 
main. Yet that is the record of cast iron pipe in 
numerous cities in spite of the changes in a century, 
and the stresses imposed by modern conditions 

of traffic and congested underground services. 
United States Pipe and Foundry Co., 

General Offices, Burlington, N. J. 

Plants and Sales Offices Throughout the U.S. A. 
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foundation problem 


solved with <== 


TRADE 


Rock 


the 


Executed for 
FRASER-BRACE 
Engineering Co., 


* WESTERN FOUNDATION CO., NEW YORK 


CEMENT GUN CO. RESTORES BRIDGE 


Photo above shows the disintegrated condition of an abutment on a reinforced 
concrete bridge in a large Western Pennsylvania city. Repair work on this struc- 
ture necessitated an almost complete rebuilding of the abutment. To accomplish 
this, the end s was jacked up and new expansion plates were placed at the 
bridge seats. In addition to repair of abutments—beams, girders, and arch ribs 
were reintegrated with ‘'GUNITE” wherever disintegration had taken place. 


This is just one of many typical ‘“GUNITE” repair jobs which have been done by 
our contract department for Railroads and State Highway Departments throughout 
the country. For information on “your job” and description of many other ‘““GUN- 
ITE” jobs performed by us send details and request catalog A2400—on your 
letterhead, please. 
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Heavy Duty Caster 


FULL-SCALE PRODUCTION of heavy duty 
casters for pneumatic industrial wheels is 
announced. The caster was developed in 
answer to urgent demands for industrial 
casters that would move maximum loads 
with a minimum of vibration and shock. 
To fulfill explosives plant safety require- 
ments, the caster is sparkproof and gener- 
ates minimum friction heat due to roll- 
ability guaranteed to be 20 percent greater 
than that of ordinary industrial casters. 
As a further safety factor, the caster in- 
corporates cased bearings which are said 
to eliminate the race wear common with 
ordinary ball bearings. Available as a 
mounting for 10 in. diameter pneumatic 
wheels, the caster has designed load rating 
of 1200 Ibs. It retains all of the utility 
and maintenance features of Aerol’s 
small casters despite its heavy-duty con- 
struction. Aerol Co., Inc., 2820 Ontario 
St., Burbank, Calif. 


Roller Device 


MANEUVERING 21-TON CONCRETE pipe 
sections around is no trick at all if you are 
properly equipped. The Hawaiian Dredg- 
ing Company solved the problem on the 
San Island Sewer Outfall job by using a 


Pipe Roller 


Caterpillar diesel tractor with a special 
device which consists of hard rubber rollers 
applied to a bulldozer blade. Pipe sections 
as big as 84 in. in diameter are shoved 
about by this unique pushing arrange- 
ment. Caterpillar Tractor Co., Peoria 8, 
Ill. 


Generators 


AN ADDITION TO the G-E Tri-Clad motor 
and generator family has been announced. 
Available in four basic designs, the Tri- 
Clad high-speed synchronous generators 
have ratings from 1.875 to 50 kva. 
Designated as types ATI, ASI, and ATB, 
the generators have frequency ratings: of 
60 and 400 cycles. Three standard types of 
60 cycle generators are offered, providing a 
range of characteristics for several dif- 
ferent categories of voltage regulation and 
motor starting requirements. Variations 
of the basic machines are available with 
special characteristics for special applica- 
tions. The basic 60 cycle design is an 
externally regulated generator designed to 
operate with standard voltage regulator 
in the exciter field circuit. Standard 
excitation voltage is 64 volts but equip- 
ments suitable for 125 volts excitation are 

(Continued on page 91) 
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\ caisson corporation 
Hit IN 2 PARK AVENUE, NEW YORK 16, N. Y. wa 
ANY «SPENCER, WHITE & PRENTIS, NEW YORK tie 
et 
| 
“GUNITE CONTRACTORS cw | 
GENERAL OFFICES ALLENTOWN, PENNA.US 


BEATRICE, NEBRASKA 


UPS WATER SUPPLY 


With a Layne Short Setting Booster Pump 


From four Layne Well Water Units, Bea- 
trice, Nebraska was putting 1600 gallons of 
water per minute into the city through their 
six miles of 14 inch mains. Growth of popula- 
tion and new industries created a need for 
more. The problem was easily, quickly and 
economically solved by installing a Layne 
Short Setting Booster Pump in line with the 
wells. As a result, water supply was increased 
to 2,380 gallons per minute—nearly 41 per- 
cent. 


The Layne 2-stage, 15 inch bowl booster 
pump, powered with a 100 H.P. motor was 
easily accommodated in a small pump house 
addition, thus saving the cost of extra heating 
equipment. Installed in 1948, it is giving 
highly satisfactory service. 


These Layne Short Setting booster pumps 
may be used by other cities—and factories 
as a means of increasing water supply at a 
very nominal cost. 


If you are in need of more water either 
from your present wells, or from new units, 
Layne engineers will gladly survey your pres- 
ent equipment and make dependable recom- 
mendations. For further information, catalogs, 
etc. address 


LAYNE & BOWLER, INC. 
General Offices Memphis 8, Tenn. 


WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 


Es: Layne-Arkansas Co., 
Stuttgart yne-Atiantic Co., Norfolk, Va. * 
Layne- Memphis, Tenn. * Layne-No' 
. Mishawaka, Ind. * Layne-Loutsiana Co., 
Charles, La. * Louisiana Well Co., . 
Layne-New York Co., New York City * Layne-Northwest 
Co., Milwaukee, Wis. * Layne-Ohbio., Columbus, Ohio 
* Layne-Pacific, Inc., Seattle, Was h. The —- 
Texas Co., Ltd., Houston, Texas * Layne-Western Co. 
Senses City, Mo. * Layne-Minnesota Co. 
Minn. * International Water Corporation, 
Pa. * International Water Supply, as.. London, Ont., 
Can. * Layne-Hispano Americana, S. 
* General Filter Company, 
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available. Ratings at 60 cycles vary from 
2 kw, single phase to 15 kw, 3 phase. A 
modification of the basic 60 cycle line 
provides self regulated features for ap- 
plications where average voltage regulation 
and motor starting ability is desired. 
Voltage regulation of 12 per cent at 0.8 
pf with 3 phase loads is obtained by special 
saturated magnetic circuit design, to- 
gether with overhung exciter for stiff 
excitation source. Ratings are available 
in the range 1 kw, single phase to 10 kw, 
3 phase. The third 60 cycle line involves 
the basic 60 cycle generator, and a special 
overhung amplidyne exciter, and a static 
voltage regulator, all wrapped in one 
package. This line is applicable where 
close voltage regulation and _ excellent 
motor starting ability is required. Regu- 
lation is plus or minus 2 per cent at 
rated 0.8 pf. The high-frequency, 14- 
pole, synchronous generator is the 4th 
design in the line. Suitable for applica- 
tions which require 400 cycle power, the 
14-pole unit is designed for military 
ground power engine—or motor-generator 
sets, testing laboratories, textile mills, 
etc. The units are also applicable in 
frequency changer equipments driven by 
3500-rpm motors. These are available in 
ratings 2 kw, single phase through 40 
kw, 3 phase at 3428 rpm. General 
Electric Co., Schenectady 5, N. Y. 


Variable Weight Roller 


THE VARIABLE WeIGHT three- 
wheel roller, is offered in a complete 
range of sizes from six to twelve ton 
weights inclusive. The Chief is available 
in ten and twelve ton (unballasted) 
weights—either of which can be equipped 
with 20 in. or 24 in. width rear rolls. The 
steel drum rolls can be filled with water 


The Chief 


ballast to obtain a wide range of compres- 
sion weights varying from two to three 
additional tons—depending on the size 
of roller. According to the specifications, 
the ballast type rolls are fabricated from 
heavy steel plate, electric welded, and have 
machine finished surfaces. They can be 
supplied with mats and sprinklers for use 
on finishing work as well as primary com- 
paction jobs. The Chief has an extra- 
rugged transmission and spur gear final 
drive, cab-controlled differential lock, 
heavy-duty clutches, hydraulic steering, 
and heavy-duty gasoline or diesel engine. 
The Galion Iron Works & Mfg. Co., 
Galion, Ohio. 


WATER 
MEASUREMENT 
OR CONTROL 


STEVENS 


GRAPHIC, VISUAL OR 
AUDIBLE REGISTRATION 


Whether you need a simple staff 
gage, float gage or complex re- 
mote operated recorder, there is a 
STEVENS instrument to meet your 
requirements. Water level or flow re- 
corders for weekly service or long 
periods of unattended operation, 
direct float operated or remotely con- 
trolled; indicators, controls for alarms 
and pumps... the STEVENS line is 
complete in the field of water meas- 
urement and control. We also wel- 
come inquiries concerning special 
problems. 

Pioneers in the field of water level 
recording for more than 43 years, 
LEUPOLD AND STEVENS IN- 
STRUMENTS, INC., have developed 
and perfected precision water meas- 
uring instruments of all types to meet 
a variety of specific needs, especially 
for water works, sewerage, irrigation 
and industrial uses. 

Write for literature and information 
on accurate and dependable STEVENS 
water measuring instruments. 

EE: LEUPOLD AND STEVENS 

INSTRUMERTS, INC. 
PORTLAND 13, ORE., U. S.A. 
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DO YOU HAVE COPIES 
OF THE NEW AND RE- 


VISED PUBLICATIONS 
of the 


American Association of 
State Highway Officials 


Standard Specifications for 


Highway Materials and Methods 
of Sampling and Testing 
2 volumes $6.00 per set 


Standard Specifications for 
Highway Bridges $3.00 per copy 


Manual of Highway Construction 
Practices and Methods 
$2.50 per copy 
Maintenance of Roadway Surfaces 
$1.00 per copy 
Policy on Maintenance of Should- 
ers, Road Approaches, Roadsides 
and Sidewalks. $1.50 per copy 


ORDER DIRECT FROM 
American Association of 
State Highway Officials 


917 National Press Bidg. 
Washington 4, D. C. 


Our WELLPOINT 
SYSTEMS have 
dried thousands 
of them quicker,- | 
at lower cost! 
...Our engineers 


will be glad to 


estimate your 


881 EAST i4ist ST., NEW YORK S4.N.Y. | 
Please send Engineer to estimate | 
our dewatering requirements. | 

Nome 
Firm 


* Phone nearest ofhce New Yort: Melrose 5.7704 
Hammond, Ind.: Sheffield 1662, 
Jacksonville, Fla.: Jack sonville 5-4516 
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A SMALLER MODEL single pass soil 
stabilizer is announced. The machine, the 
Model EA-56, is designed to make the 
P & H method of processing stabilized base 
available for all projects, regardless of size. 
A smaller version of the 8 and 10 ft stabi- 
lizers, the machine processes a 5 ft width. 
It can be used for all types of stabilized 
base construction, including soil cement, 
cement treated base, various combinations 
of cut-back asphalt, asphalt emulsions or 


tar with soil, sand or aggregates and me- 
chanical and chemical stabilization. The 
5 ft processing width offers advantages on 
smaller roadway, street, alley, parking 
strip, and other jobs. On larger projects, 
two or more stabilizers may be used. The 
single pass stabilizer is self-propelled and 
performs all necessary operations for com- 
plete processing of in-place soils with any 
type admixture, leaving the materials 
ready for compaction. It processes in a 
single pass at a high rate of production 
and requires just one operator. Ask for 
Bulletin S-9, Harnischfeger Corp., 4400 W. 
National Ave., Milwaukee 14, Wis. 


Trucks 


Trucks FoR 1900, including more than 
180 models designed to reduce operating 
costs, make trucks adaptable to more jobs 
and to add driver convenience and com- 
fort, have been introduced. The trucks 
feature automatic power pilot carburetion- 
ignition control on all engines. The sys- 
tem provides power with economy by 
metering and firing the correct amount of 
fuel at the right instant under varying 
loads without spark knock. The cab 
and front end have been restyled to give 
a more rugged and smarter appearance. 
The rear window was redesigned and en- 
larged to more than 3'/» ft for full range 
vision. An instrument panel incorpo- 
rates full-vision instruments, rheostat type 
instrument light switch and a hand throttle 
on all conventional models. Engines have 
been improved to reduce operating costs 
and make them quieter. All now have 
chrome top piston rings, autothermic 
expansion control pistons and new high-lift 
camshafts. Ford Motor Co., 3000 Schaefer 
Rd., Dearborn, Mich. 


CONTRACTORS 
for 
DIAMOND CORE DRILLING 
DRY SAMPLE SOIL BORINGS 
FOUNDATION TESTING 
PRESSURE GROUTING, ETC. 
anywhere in the world 


Sixty years of successful experience, backed 
by superior equipment and ample financial 
resources, constitute your best possible 
assurance of satisfactory service. Estimates 
submitted promptly on request. 


SPRAGUE & HENWOOD, Inc. 
Dept. C.£E, SCRANTON 2, PA. 
New York - Philadelphia - Pittsburgh 


Use “GUNITE,” 


For durability & 
economy 


FOR REPAIRING: Reservoirs, Dams, 
Filter Plants, Sewage Disposal 
Plants, Tanks, Stadiums, Bridges, 
Sea Walls, Breakwaters. 


FOR LINING: Reservoirs, Swimming 
Pools, Tunnels, Sewers, Pipe, Con- 
crete, Brick and Steel Tanks, 
Stacks, Bunkers, Irrigation Ditches. 


FOR CONSTRUCTING: Prestressed 
Tanks, Stacks, Piles, Sidewalls and 
Roofs, Steel Encasements. 


The proper maintenance and re- 
pair of structures is more impor- 
tant now than ever before. 


Write for 48-page illustrated booklet 
showing “‘GUNITE”’ at work. 


Nationwide operation Experienced Personnel! 


PRESSURE CONCRETE 
COMPANY 

NEWARK 5, N. J., CHARLOTIE, N. C., 

193 Emmet Street Liberty Life Bidg. 


CHICAGO, ILL., FLORENCE, ALA., 
33 No. LaSalle Street South Court Street 
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AUTOMATIC 
Sewage Regulators 


Automatic Sewage Regulators contro! 
sewage flows either by partially or 
completely cutting off such flows to 
suit head or tail water conditions or 
by ‘‘governing™ to discharge a pre- 
determined quantity regardless of 
head or tail water conditions. 


Descriptive Bulletins and Engineering 
Data Available Upon Request 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 


Cementone 


SPONGE RUBBER 
EXPANSION JO! 


* MATCHES COLOR Be 

OF CONCRETE 
FOR 

ARCHITECTURAL 
BEAUTY 

* SUPPLIED IN 
ANY DEGREE OF 
COMPRESSIBILITY 


* NON-EXTRUDING 


* MADE IN ANY 
THICKNESS AND WIDTH 


Servicised Cementone Sponge Rubber 
Expansion Joint meets the need for an in- 
conspicuous joint filler for architectural 
concrete ....is made in varying degrees of 
compressibility to meet virtually all re- 
quirements....is non-extruding and fully 


resilient. Exact control of compressibility 
offers many specific material and cost sav- 
ing advantages. 


Write today for 
complete details. 


SERVICISED PRODUCTS CORP. 


6051 W. 65th ST., CHICAGO 38. ILL. 
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Literature Available 


WATER MetTeRS—Accurate auto-stop 
water meters, which automatically control 
the amount of water delivered to ready- 
mix concrete batches, are described in 
Bulletin 562, just released. Covering 1 in., 
1'/. in., and 2 in. meters for cold, warm or 
hot water, this bulletin gives complete 
specifications and prices. Neptune Meter 
Co., 50 W. 50th St., New York 20, N. Y. 


CRANE-Excavators—A 14-page cata- 
log, illustrating in color the heavy-duty 
line of '/2 yd crane-excavators, has been 
published. Numerous “‘money-making”’ 
features of all three models—crawler, 
truck and wagon—are shown in this de- 
scriptive catalog. These include the deck 
machinery layout, self-leveling chassis, 
oversize 20 in. clutches, large modern cab 
and right angle drive mechanism. Com- 
plete specifications and operating data are 
included. Wayne Crane Div., American 
Steel Dredge Co., Inc., Fort Wayne, Indi- 
ana. 


Drese. ENGINES—A catalog describing 
the complete line of Series 71 2-cycle diesel 
engines for application in the industrial, 
petroleum and marine fields is announced. 
The book covers single and multiple engine 
units from 2 to 24 cylinders with power 
ranging from 32 continuous to 780 inter- 
mittent horsepower. It contains data on 
GM diesel 2-cycle designed and inter- 
changeability of parts; a ‘Select Your 
Power” chart covering 57 standard power 
take-off and 7 torque converter models; 
engine illustrations and an outline of 
Detroit diesel service facilities. Detroit 
Diesel Engine Div., Adv. Dept., 13402 
West Outer Drive, Detroit 28, Mich. 


MACHINERY—AIll types of machinery 
manufactured by the company are con- 
tained in the 28-page, two color bulletin 
just published. Fully illustrated with 
installation and product photographs, 
Bulletin 187 also gives design data on two 
and four-cycle stationary and marine 
diesel engines, gasoline marine engines, 
Symons cone crushers and screens, mine 
hoists, machinery for the basic processing 
of ores and minerals, air and gas compres- 
sors and railway track maintenance 
equipment. Various industrial applica- 
tions of this machinery are also contained 
in this bulletin. Nordberg Mfg. Co., 
Milwaukee 7, Wis. 


Arr Compressor Drives—Up-to-date 
information on motor drives for all types 
of large air compressors is supplied in the 
new issue of the E-M Synchronizer, No. 32. 
The two-color, 24-page bulletin is fully 
illustrated and contains a wealth of tables, 
charts, and graphs for matching motor 
characteristics to compressor require- 
ments. Also contained in this informative 
issue is a technical discussion of ‘‘Pr,”’ 
“Synchronizing Power," the various meth- 
ods of motor and control protection for 
compressor installations, and an interest- 
ing sidelight to the compressor industry 
in an article dealing with the glass indus- 
try—one of the foremost users of com- 
pressed air. Electric Machinery Mfg. Co., 
Minneapolis 13, Minn. 
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CONCRETE 


You're sure of fully responsible perform- 
ance when you pay Western Water- 
proofing Company . . . assured by trained 
technicians, sound e onginee ring methods, 
specially prepared and proved materials. 
More than 35 years’ experience 

Other Western Waterproofing Services 
Include: 

Genuine tronite Waterproofing 
Building Restoration * Concrete Restoration 
Building Cleaning . Tuckpointing 
No materials for sale—Nation-wide service 


Engineers & Contractors 
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learn more of the Mac 
Arthur story. You will find 
it in on eight-page booklet 
avoailable to you. Informa- 
tion about piles, equipment, 
and jobs is yours for the 
writing —just osk for: “Mac 
ARTHUR.” 


MacArthur 
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Piles 
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Literature Available 
(Continued) 


EquipMENT—A 4-page bulle- 
tin presents in condensed form the com- 
plete line of drilling equipment developed 
during the past 30 years. Write for 
Bulletin 33. Acker Drill Co., Ine., 
Scranton, Pa. 


PRESTRESSED PipE—A 4-page booklet 
tells how prestressed concrete  steel- 
cylinder is made, and shows its advantages. 
Of particular interest is the explanation of 
how the steel cylinder and concrete core 
are prestressed to form an elastic struc- 
ture, and how the pipe handles high pres- 
sures with a minimum of stress. Price 
Brothers Co., 1932 E. Monument Ave., 
Dayton, Ohio. 


WATER PRESSURE REDUCING VALVE— 
A 6-page bulletin containing complete 
technica! information on the cushioned 
water pressure reducing valve is now avail- 
able. The installation, operation, adjust- 
ment, servicing and specifications are fully 
described, along with tables showing gen- 
eral dimensions, approximate shipping 
weights and general list of materials. Bul- 
letin No. W-3 may be obtained from 
Golden-Anderson Valve Speciality Co., 
2102 Keenan Bldg., Pittsburgh 22, Pa. 


CONVEYOR AND ELEVATOR BELTs—A 
26-page catalog section features illustra- 
tions which portray in detail all major 
parts used in construction of a line of con- 
veyor and elevator belts. The publica- 
tion describes all belt features, explains 
why increased service life with decreased 
maintenance are made possible by the 
construction and tells the function which 
each part of the belt performs, as well as 
significant data on each belt in the com- 
pany’s line. The B. F. Goodrich Co., 
Akron, Ohio. 


CLAMSHELL BuckEeTs—A colorful 8- 
page catalog recently prepared, describes 
the merits of all-welded clamshell buckets. 
A full page is devoted to a complete table 
of condensed specifications, listing the 
details of capacity, weight, dimensions, 
sheave and cable data for each size and 
type of clamshell. Action photographs 
of the buckets are also included along 
with a summary of the manufacturer’s 
complete line of concrete batching and 
cement handling equipment. Copies of 
the bulletin may be obtained by writing 
to C. S. Johnson Co., Champaign, III. 


CRAWLER TRACTORS—Two attractive 
16-page catalogs, each telling the story 
of a new crawler tractor, have just been 
issued. One describes the Model HD-9, 
the other covers the Model HD-15. Each 
catalog utilizes double-page spreads to 
discuss major features of the tractors. 
Both make extensive use of large illustra- 
tions of the two units and their compo- 
nents. Captions give tractor buyers the 
information they want quickly and con- 
cisely. Complete specifications, plus de- 
tails of allied equipment and special acces- 
sories are also included. Allis-Chalmers 
Tractor Div., Milwaukee 1, Wis. 


For the best 
RIVETED 

GRATING 
WELDED 

WALKWAYS 

FLOORING 
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STAIR LANDINGS 

STAIR TREADS 


INDUSTRIAL PLANTS 
REFINERIES 
SEWAGE PLANTS 

WATER WORKS 


Specify— 
IRVING GRATINGS 


IRVING SUBWAY GRATING C0., INC. 
ESTABLISHED 1902 
Offices and Plants at 


1819 10th St., Ookland 20, Colif. 


Dry Subgrades 
Guaranteed 
Whenever a 


MORETRENCH 
WELLPOINT 


SYSTEM 
is used 


‘YEARS OF EXPERIENCE PLUS 
THE BEST PUMPING EQUIPMENT 
. OF ITS KIND — THAT’S WHY. 


This proven method of han- 

dling wet excavation profit- 
ably is explained in our cata- 
log. We will be glad to send 
you a copy promptly. 


MORETRENCH CORPORATION 


90 WEST STREET 
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PROCEEDINGS 
AVAILABLE 


THE FOLLOWING PAPERS, printed as 
Proceedings Separates, may be ordered 
on the basis of summaries given in this 
and previous issues of CrviL ENGINEER- 
mc. Discussions of these papers will be 
received, as in the past, for a period of 


Summarized in Earlier Issues 


35. Design Curves for Footings on Soil, 
by Winfield A. McCracken, 

D-XXII. Discussion of Paper, Analytical 
Method of Determining the Length of Transi- 
tion Spiral, by Michael V. Smirnoff. 

D-XXIV. Discussion of Paper, Diversion 
Tunnel and Power Conduit of Nantahala 
Hydroelectric Development, by D. J. Bleifuss. 

36. Impossibility of Performance in Con- 
tracts for Engineering and Construction, by 
Robert F. Borg. 

37. Design of Prestressed Tanks, by J. M. 
Crom. 

38. Hydrology of Mexico, by Andrés Gar- 
cla-Quintero. 

39. Practical Design of Solid-Barreil, Re- 
inforced-Concrete Skew Structures, by Ber- 
nard L. Weiner. 

40. Construction Technique of Passing 
Floods Over Earth Dams, by Andrew Weiss. 

D-XXVI. Discussion of Paper, A Study of 
End Connections for Struts, by Marshall Holt 
and J. W. Clark. 

41. Ship Response to Range Action in 
Harbor Basins, by Basil Wrigley Wilson. 

42. Wind-Load Standards in Europe, by 
John W. T. Van Erp. 

43. Settlement Correction at La Guardia 
Field, by John M. Kyle. 

44. The Problem of Wave Action on Earth 
Slopes, by Martin A. Mason. 

45. Comprehensive Plan for the Columbia 
Basin, by William Whipple. 

D-4. Discussion of Paper, Capillary Phe- 
somena in Cohesionless Soils, by T. William 
Lambe. 

D-5. Discussion of Paper, Elastic Restraint 
Equations for Semi-Rigid Connections, by 
J. E. Lothers. 

D-10. Discussion of Paper, Pollution Abate- 
ment Policy, by Thomas R. Camp. 

D-XXIII. Discussion of Symposium, High- 
Velocity Flow in Open Channels. 

D-XXVIII. Discussion of Paper, Move- 
ments in the Dessicated Alkaline Soils of 
Burma, by F. L. D. Wooltorton. 

46. Human Aspects of Mexican Irrigation, 
by Antonio Rodriquez Langoné. 

47. Operation and Maintenance of Irriga- 
tion Systems, by Raymond A. Hill. 


48. Compaction of Cohesive Soils: 
Progress Report of the Subcommittee on Con- 
solidation of Materials in Earth Dams and 
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five months following the date of issue. 
A summary of each paper appears in 
several consecutive issues; other titles will 
be added every month, as they become 
available. Use the convenient order 
form on page 96. 


Their Foundations of the Committee on Earth 
Dams of the Soil Mechanics and Foundations 
Division. 

D-XXVII. Discussion of Symposium, De- 
sign Characteristics of Lock Systems in the 
United States. 

D-2. Discussion of Paper, Public Utility 
Condemnation Cases in the State of Wash- 
ington, by Henry L. Gray. 

D-3. Discussion of Paper, Treatment of 
Foundations for Large Dams by Grouting 
Methods, by A. W. Simonds, Fred H. Lippold, 
and R. E. Keim. 

D-9. Discussion of Paper, Atchafalaya Di- 
version and Its Effect on the Mississippi River. 
by Leo M. Odom. 

49. Large Hyperbolic Functions Computed 
by Fission, by F. T. Llewellyn. 

50. Supersonic Sounding Instruments and 
Methods, by Joseph M. Caldwell. 


Third Notice 


51. Laterally Loaded Plane Structures and 
Structures Curved in Space, by Frank Baron 
and James P. Michalos. 

52. Some Aspects of Electronic Surveying, 
by Carl I. Aslakson. Surveying and mapping 
techniques are undergoing revolutionary modi- 
fications as the result of advances in elec- 
tronics. Commander Aslakson, who has been 
actively engaged in the development of long 
distance electronic measuring techniques since 
1944, discusses these changes. Commander 
Aslakson recently reported a new measure- 
ment of the velocity of radio waves by long 


to avoid un t ion 


combination of both. 


of 50¢ per copy; members of Student Chapters 2 


Standing orders for all Separate papers, includ! 
Members of ASCE, $3.00, members of Student C 


tablished annual subscription rates. 


INSTRUCTIONS 


1. Papers are to be ordered by serial number. Please keep record of Separates you have ordered 


2. Any ASCE member may order a total of 25 copies of papers during the fiscal year ending Sep 
tember 30, 1951, without charge. These may be duplicates of the same paper, separate papers, or a 


3. Members’ accounts will be charged at 25¢ each for orders exceeding 25 copies in a fiscal year 
Charges for excess copies or for subscriptions will be included on the 1952 dues bills. 


4. Non-members of the Society wy! order copies of PRocegpinGs papers by letter with remittance 
per copy. 

5. Discussions of each paper, with author's closure, also will be published as a Separate and 
must be ordered in the same manner as other Separates, except that no charge will be made for the 
discussions of a paper previously ordered. The order form wil! list available discussions of papers. 
Discussions will be numbered to agree with the basic paper 


discussions. lo 
, $5.00, non-members, $10, libraries, $5. 


TRANSACTIONS. All PROCEEDINGS papers, with discussions, will be included in TRANS- 
ACTIONS. Annual volumes of TRANSACTIONS will continue to be available at the currently es- 


3.00 17.00 
2.00 16.00 


distance electronic measurements. His value 
has recently been offered by British and Swed- 
ish scientists as corroboration for adoption of a 
new velocity of light which is about 1 part in 
20,000 higher than the previously accepted 
value. He also reports that such rapid ad- 
vances in accuracy are being made that pub- 
lication dates cannot keep pace with develop- 
ments. (Available February 1.) 


53. Wedge-Beam Framing, by Arsham 
Amirikian. Wedge-shaped members, having 
tapered flanges and webs, constitute elements 
of a new type of framing. These members 
are joined by an alternating series of rigid 
and flexible connections to form assemblies 
which provide appreciable economies and lend 
themselves to a simple analysis. The paper 
contains suggested arrangements of framing, 
details of connection and a method of analysis. 
As an aid in design, the analysis is reduced 
to the formulation of a series of simultaneous 
equations involving a limited number of 
redundants, which are set directly, through 
tabular guides, and their selution is obtained 
by a simplified procedure. (Available Febru- 
ary 1.) 


54. Truss Defiections by the Coordinate 
Method, by Kuang-Han Chu. The method 
described in the paper is an algebraic equiva- 
lent of the Williot-Mohr diagram. By adopt- 
ing a set of simple sign conventions and by 
suitable arrangement in tabular forms, the 
work is minimized. This method, like the 
Williot-Mohr method, is in many respects 
superior to many available algebraic methods 
for determining truss deflections as it deter- 
mines both vertical and horizontal com- 
ponents of the movements of all joints in a 
truss. Moreover, it is preferable to the 
graphical Williot-Mohr method in that it can 
be carried to any degree of accuracy. (Avail- 
able February 1.) 


55. Measurement of Sedimentation in 
Small Reservoirs, by L. C. Gottschalk. The 
standard field practices of the Soil Conserva- 
tion Service, in the assembly of sedimentation 
data, are described. Equipment and methods 
of sounding for water depths and silt thick- 
nesses are given, and surveying procedures 
discussed. This paper should be considered 


, may be entered at the following annual rates: 


To Members To Non-Members 
$4.00 $18.00 
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as a companion to Separate No. 50, ‘Super- 
sonic Sounding Instruments and Methods,” 
by Joseph M. Caldwell. (Available Febru- 
ary 1.) 


Second Notice 


56. Turbulent Transfer Mechanism and 
Suspended Sediment in Closed Channels, by 
Hassan M. The relation between 
momentum transfer and sediment transfer in 


Ismail. 


smooth, closed rectangular channels was 
studied. Application of this relation makes 
possible evaluation of momentum transfer 


coefficients at the central region of the channel 
using direct suspended load measurements. 
The paper describes the effect of sand in sus- 
pension on the universal constant of turbulent 
exchange, distribution of momentum transfer 


coefficient and the coefficient of friction. 
(Available March 1.) 
57. Design of Irrigation Syst , by W. H. 


Nalder. An account of the planning and de- 
sign considerations entering into the develop- 
ment of irrigation features of multiple-purpose 
projects of the Bureau of Reclamation is pre- 
sented. Reviewed are the major factors affect- 
ing irrigation development and their attendant 
engineering implications, the elements of an 
irrigation system, and the influence of econom- 
ics on design. The principal features of three 
Reclamation multiple-purpose are 
described. (Available March 1.) 


58. Highway Planning in Turkey, by H. E. 
Hilts. Engineering activity in Turkey as a 
result of United States assistance, under the 
“Point Four" program, is recorded. The 
problem involves highway improvements in a 
nation somewhat larger than the State of Texas 
comprising 12,500 miles of national highways, 
13,500 miles of provincial roads, and about 
62,500 miles of city streets, village streets, and 
rural roads. The paper outlines preliminary 
organizational and planning details. (Available 
March 1.) 


projects 


59. Limit Design of Beams and Frames, by 
H. J. Greenberg and W. Prager. A method of 
limit design of statically indeterminate beams 
or frames under load is presented. The limit 
moments under which individual sections act 
as hinges are presumed known throughout the 
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structure, and a safety factor against collapse 
is sought. ‘Two extremum principles for this 
factor are established. (Available March 1.) 


60. Surveying and Mapping Requirements 
for Modern City Planning, by Charles A. 
Blessing. An outline of the need for reasonable 
standardization of mapping and surveying 
procedures by the city-planning commissions 
in all cities, large and small is presented. The 
paper suggests map types and scales which 
have been found useful in a number of cities 
and proposes a revision of ASCE Manual No. 
10 to include a more definite statement of sur- 
veying and mapping requirements for modern 
city planning from the point of view of the city 
planner, who is the user of the survey. (Avail- 
able March 1.) 


D-7. Discussion of Paper, The Geochem- 
istry of Earthwork, by Hyde Forbes. The 
original paper, published in March 1950, pre- 
sented observational and test data relative to 
the geochemical processes and the mineral- 
ogical changes set up in working with earth, in 
excavations and in engineering structures. 
Discussers are: Warren D. Smith, D. P. 
Krynine, S. S. Gorman, Charles H. Lee, George 
S. Harman, and Hyde Forbes. (Available 
March 1.) 


D-XXV. Discussion of Paper, Numerical 
Computation of Buckling Loads by Finite Dif- 
ferences, by Mario G. Salvadori. The original 
paper, published in December 1949, explained 
the buckling problems that may be obtained 
by purely numerical computations, using a pro- 
cedure of successive approximation. Discus- 
sers are: I. K. Silverman, Bruno A. Boley, 
G. R. Ramaswamy, Chi-Teh Wang, George 
Hermann, and Mario G. Salvadori. (Available 
March 1.) 


First Notice 


61. Structural Damping in Suspension 
Bridges, by the late Friedrich Bleich and L. W. 
Teller. In three parts, this paper comprises 
(1) a theoretical study of damping capacity of 
suspension bridges resulting frem internal 
friction and from various sources of dry or 
Coulomb friction in the structure, (2) an 
account of an extensive laboratory study of 


1950 


38 


D-10 D-XXIII D-XXVIII 46 


Membership Grade 


Date 


frictional damping in structural members, and 
(3) a correlation of the theory with experimen. 
tal data. (Available April 1.) 

62. The New Towns Program in Great 
Britain, by T. C. Coote. Fourteen new towns 
are now under construction in Great Britain. 
Two are in Scotland, eleven in England, and 
one in Wales. These new towns are being 
erected by development corporations which em- 
ploy their own technical staffs or outside con- 
sultants. Construction work is gathering 
momentum, and in each of the earlier estab- 
lished new towns it is planned to erect about 
1,000 houses, together with some factories and 
shops. Extensive civil engineering works are 
being undertaken to open up the sites. (Avail- 
able April 1.) 

63. National Geodesy—Status and Plan- 
ning, by Leo Otis Colbert. From its inception, 
the United States Coast and Geodetic Survey 
has been engaged in establishing the horizontal 
and vertical controls necessary as a base for 
land surveys and engineering projects. The 
paper describes the development of the 
geodetic network, the status of control surveys, 
and the scheduling of future geodetic work. 
The role of the engineer in preserving existing 


reference points is emphasized. (Available 
April 1.) 
D-8. Discussion of Paper, Floating Tunnel 


for Long Water Crossings, by Charles E. An- 
drew. The original paper, published in March 
1950, outlined a study of possible methods, if 
any, of constructing a permanent highway 
structure across Puget Sound between Seattle, 
Wash., on the east and the mainland on the 
west shore. Discussers are: Robert S. Mayo, 
Homer M. Hadley, and Charles E. Andrew. 
(Available April 1.) 

D-11. Discussion of Paper, Long-Term 
Storage Capacity of Reservoirs, by H. E. 
Hurst. The original paper, published in April 
1950, presented a solution of the problem of de- 
termining the reservoir storage required on a 
given stream to guarantee a given draft. Dis- 
cussers are: Ven Te Chow, Henri Milleret, 
Louis M. Laushey, and H. E. Hurst. (Avail- 
able April 1.) 

D-16. Discussion of Paper, Pavement 
Bearing Capacity Computed by Theory of 
Layered Systems, by Guthlac Wilson and 
G. M. J. Williams. The original paper, pub- 
lished in May 1950, described a method for cal- 
culating the bearing capacity of rigid and 
flexible pavements. which was based on the 
theory of layered elastic systems. Discussers 
are: Robert Ruckli, Hugh Q. Golder, and 
Guthlac Wilson and G. M. J. Williams. (Avail- 
able April 1.) 

D-19. Discussion of Paper, Flood-Control 
Operation of Tennessee Valley Authority 
Reservoirs, by Edward J. Rutter. This original 
paper, published in May 1950, discussed the 
actual flood conditions and actual and alterna- 
tive hypothetical operations of the tributary 
and main-river reservoirs during these floods 
Ray K. Linsley, Jr., and Ed- 
ward J. Rutter. (Available April 1.) 

D-23. Discussion of Paper, Influence of 
Heavy Loads on Pavement Design Trends, by 
K. B. Woods. The original paper. published in 
June 1950, developed the design of highway 
pavements through extensive use of test roads, 
the use of theoretical or rational procedures, 
and by the combined experiences of many 
highway engineers over a considerable period of 
time. Discussers are: William S. Pollard, Jr. 
and K. B. Woods. (Available April 1.) 
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EWIN ENGINEERING 
CORPORATION 

Design and Construction 
Investigations Reports Appraisals, Esti- 
mates and Management urveys Port 
Facilities, Foundations, Industrial Plants, 

Bridges and Structures. 
P. O. Box 361 Mobile 3, Ala. 


Professional Services 


listed alphabetically by states 


DUVAL ENGINEERING & 
CONTRACTING CO. 


General Contractors 
FOUNDATION BORINGS 
For Engineers and Architects 
Jacksonville Florida 


PALMER & BAKER, INC. 
Consulting Engineers for 
Problems of Transportation, Subaqueous 
Vehicular Tunnels, Rock Tunnels, Utility 
Tunnels, Bridges, Grade Separations, 
Highways, Aijrports, Traffic Studies, 
Parking Problems, Waterfront & Harbor 
Structures 
Complete Material, Chemical and Soils 
Laboratories 
Mobile, Alabama 


JOHN S. COTTON 


Consulting Engineer 


Hydroelectric, water supply, and mul- 
tiple purpose projects, flood and erosion 
control, river basin development plan- 
ning, dems and their foundations, tun- 
nels, marine structures, valuations, rates. 


San Anselmo, Calif. 


DAMES & MOORE 
Soil Mechanics Investigations 
General Offices 
816 West Fifth Street 
Los Angeles 17 
Regional Offices in 
Los Angeles . San Francisco . Portland 
Seattle . New York 


FRED C. SCOBEY 


Consultant on hydraulic problems: Water 
conveyance in pipes, canals, tunnels and 
fumes, with or without measuring de- 
vices. Equivalent sizes, aqueducts of 
various materials, based on their limita- 
tions. Critical review, plans and specs. 
Suggestions for improving impeired ca- 
pacity. Know high velocity structures. 


1063 Euclid Ave., Berkeley 8, Calif. 


KAISER ENGINEERS 
Division of Kaiser Industries, Inc. 
ENGINEER - CONTRACTOR 

Investigations — Reports - Valuations 
Design — Construction 
Twinoaks 3-4600 
1924 Broadway Oakland, Calif. 


HARRY LARSON 
Consuiting Engineer 
Irrigation 
Drainage 


Water Supply 
Sewerage 
Investi gations—Reports-Surveys—Design 


725 Cooper Bidg., Denver 2, Colorado 


O. J. Porter & Company 
CONSULTING ENGINEERS 
Foundation — Stabilization — Pavements 
516 St. 


Sacramento, Cal. 
3757 Wilshire Bivd.. Angeles, 
415 Frelinghuysen Ave., Newark, N 


KIDDER & THOMA 
Cadastral Engineers 
Large Scale Cadastral Surveys 
Riparian Rights, Boundery Locations 
Preparation for Trial of Suits 
Consultations 


Joseph C. Thoma 
4811 N. W. 
ington 11, D. C. 


ALVORD BURDICK & HOWSON 
Charles B. Burdick 
Louis R. Howson Donald H. Maxwell 
Consulting Engineers 
Water Works, Sewerage, Water Puri 
tication, Sewage Treatment, Flood Relief, 
Power Generation, Drainage, Appraisals. 


20 North Wacker Drive, Chicago 6, Ill. 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply, Sewerage, Flood Control 
Drainage, Express Highways, 
Paving, Power Plants, Appraisals, Re 
ports, Traffic Studies, Airports 


351 East Ohio Street, Chicago 11, Ill. 


DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Public Transit and 

affic Problems 
Industrial Grade 


Railroads, Subways, Power Plants, 
Expressways, Tunnels, Municipal 


Work 
150 N. Wacker Drive 79 McAllister St. 
Chicago 6 ‘Sen Francisco 2 


GREELEY AND HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 So. State Street, Chicago 4, Ill. 


HARZA ENGINEERING COMPANY 


Consulting Engineers 


L. F. Harze 
E. Montford Fucik Calvin V. Davis 


Hydro-Electric Power Projects 
Transmission Lines, System Management, 
Dams, Foundations, Harbor Structures, 

il Mechanics 


400 W. Madison St., Chicago 6, Ili. 


so TESTING ‘SERVICES, INC. 


john P. Gnaedinger 
Foundation Borings 
Fiela and Laboratory Tests of Soils 
Analyses and Reports 
Soil Testing Apperatus 
525 N. Noble Street 
Chicago 22, 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Municipal Improvements Sewerage 
Power Development Water Systems 
Traffic Surveys Industria! Plants 
Flood Control Recreational Facilities 
Airports Investigations and Reports 
805 East Milier Street 
Springfield, Illinois 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Airports — Drainage — Electric Power 
Flood Control — Industrial Rate Studies 
Sewerage — Valuetion — Waterworks 


Hershey Building, Muscatine, lowa 


HAZELET & ERDAL 
Consulting Engineers 


Bridges — Foundetions 
Expressways — Dams — Reports 


Monadnock Block 
Chicago 


403 Commerce Bidg., Louisville 
Dixie Terminal Bidg., Cincinnati 


WHITMAN 
AND ASSOCIATES 


Engineers 

Sewerage and Water Systems, Airports 

Industrial and Power Plants and Other 
Structures 

Reports — Designs — Specifications 
upervision 


1304 St. Paul Street, Baltimore 2, Md. 
WILLIAR & ROBERTSON 
ENGINEERS—CONSULTANTS 
Formerly 
Saxe, Williar & Robertson 


Bridges —Structures—Foundations 
Industrial Buildings 


CRANDALL DRY DOCK 
ENGINEERS, INC. 


Railway Dry Docks, Floating Dry Docks, 
‘asin Dry Docks, Shipyards, 
Port Facilities 
Investigation, Reports, Design, 
upervision 


238 Main St., Cambridge 42, Mass. 


* 


IRVING B. CROSBY 
Consulting Engineering Geologist 
Investigations and Reports 


Dams, Reservoirs, Tunnels, Foundations, 


Groundwater Supplies and Resources 
Non-Metallic Minerals 
6 Beacon Street 
Boston 8, Massachusetts 


DRUMMEY-DUFFILL, INC. 
Architects—Engineers 


80 Boylston St., Boston 16, Mass. 


FAY, SPOFFORD & THORNDIKE 


ngineers 
Charles M. Spofford Ralph W. Home 
John y Frank Lincoln 


Bion A. Bowman William L. H — 
Carroll A. Farwell Howard J. Will 
Bridges and Industrial Plants 
Water Supply and Sewerage Works 
Port and Terminal Works, Airports 
Seattle New 


METCALF & EDDY 


Engineers 
Investigations Reports Design 
upervision of Construction 
and Operation 
Management Valuation Laboratory 
Statler Building 
Boston 16 


USE THIS 
PROFESSIONAL CARD 
DIRECTORY 


Participation is restricted to 


consulting engineering firms 


operated or controlled by members 
of the 


American Society of Civil Engineers 


Your card should be among them. 
Write Today For Rates. 


Additional Professional Cards 
On Pages 98 and 99 
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BENJAMIN S. SHEINWALD 


Architectural Consultants 
on 


Engineering Projects 
Design—Supervision—Reports 


85 South Street, Boston 11, Mass. 


THE FRANCIS 
ENGINEERING COMPANY 
Consulting Engineers 
Water Works, Water Treatment, Sewer 
age, Sewage Treatment, Flood Control 
and Drainage, Concrete and Steel Struc- 
tures, Light and Power. Investigations— 
Reports—Design—Supervision 
Eddy Building, Michigan 
Cutler Building, Rockford, Illinois 
Johnson Building, Escanaba, Michigan 


Professional Services 


listed alphabetically by states 


CLINTON L. BOGERT ASSOCIATES 
Consulting Engineers 

ery L. Bogert ivan L. Bogert 

J. M. M. Greig Robert A. Lincoln 
Donald M. Ditmars Arthur P. Ackerman 
Weter and Sewage Works 

Refuse Disposal Industrial Wastes 

Drainage Flood Control 

624 Madison Avenue, New York 22, 
New York 


BOWE, ALBERTSON & ASSOCIATES 
Engineers 
Water and Sewage Works 
Industrial Wastes—Refuse 
Disposal—Municipal Projects 
Airfields—Industria! Buildings 
Reports—Desians—Estimates 
Valuations—Laboratory Service 
110 William St., New York 7, N. Y. 


HITCHCOCK & ESTABROOK, INC. 
Lester D. Lee, Associate 


Technical Advice 


300 Lincoln Building 


RAL 


lis 1, Mi 


EUSTIS ENGINEERING COMPANY 


FOUNDATION AND SOIL 
MECHANICS INVESTIGATIONS 


Soil Borings Laboratory Tests 
Foundation Analyses Reports 
3645 Airline Highway 
New Orleans 20, La. 


JAMES M. CAIRD 
Established 1898 
C. E. Clifton, H. A. Bennett 
Chemist and Bacteriologist 


Water Analysis 
Tests of Filter Plants 


Cannon Building, Troy, N. Y. 


L. COFF 
Consulting Engineer 
Steel saving construction through pre- 
stressing concrete and/or structural steel. 
Design, estimates, erection meth 
supervision. 


198 Broadway New York 7, N. Y. 


BLACK & VEATCH 
Consulting Engineers 
Water—Sewege—tlectricity—Industry 
Reports, Design Supervision of Construc- 
tion Investigations, Valuation and Rates 


4706 Broadway Kansas City 2, Mo. 


More and More Members 
of the Society 


are using this Service. 
ls Your Card Here? 


KNAPPEN TIPPETTS A 
ENGINEERING CO. 
Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels, 
ighway: $ 
Subways, Airports, Traffic, Foundations, 
Water Suoply, Sewerage, Reports, 
Design, Supervision, consultation 


| 


62 West 47th Street, New York City — 


SEELYE, STEVENSON & VALUE 
Consulting Engineers 
Successors to 
Elwyn E. Seelye & Co. 
Airports, Soil Surveys, Bridges, 
Stadiums, Docks, Concrete, Highways, 
Steel, Welding Foundations, 
Industria! Buildings 


101 Park Ave., New York 17,N. Y. 


“R. M, LEGGETTE 
Consulting Ground Water Geologist 


Water Supply, Salt Water Problems, 
Dewatering, Recharging, Investigations, 
Reports. 


551 Fifth Avenue, New York 17, N. Y. 


MORAN, PROCTOR, FREEMAN 
& MUESER 
Consulting Engineers 

Foundations for Buildings, Bridges and 
Dams, Tunnels, Bulkheads, Marine Struc- 
tures, Soil Studies and Tests, Reports, 
Design and Supervision. 
420 Lexington Ave., New York 17, 


AP. Cor. 614, Caracas, Venezuele 


SEVERUD-ELSTAD-KRUEGER 
Consulting Engineers 


Structural Design—Supervision—Reports 
Buildings—Airports—Special Structures 


415 Lexington Ave., New York 17, N.Y. 


OLE SINGSTAD 
Consulting Engineer 
Tunnels, Subways, Hi: 
Foundations, Parking 
Investigations, Re , Design 
Specifications, Supervision 


24 State Si., New York 4,.N. Y. 


PARSONS, BRINCKERHOFF, 

HALL & MACDONALD 
Engineers 

Airports, Bridges, Tunnels, 

Traffic & Transportation Reports, | 

Subways, Foundations, Harbor Works, | 

Valuations, Power Developments, 

Industrial Buildings 

Dams, Sewerage, Water Supply 


51 Broadway, New York 6, N. Y. 


Highways | 


FREDERICK SNARE CORPORATION 
Engineers-Contractors 


Harbor Works, Bridges, Power Plants 
ams, Docks and Foundations 


233 Brosdwey, New York 7, 
iledelphie 


| 1400 South Penn Square, Ph 


Chile Sen Juan, P. R. 
| Havana, Cube , Pers 
| Bogeta, Caracas, 


| 
MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Malcolm Pimie Ermest W. Whitlock 
Richard Hazen G. G. Wemer, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 
and Operations 
Appraisals and Rates 
25 W. 43rd Street, New York 18, N. Y. 


D. B. STEINMAN 
Consulting Engineer 
BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 


BURNS & McDONNELL 
Consulting and Designing Engineers 
Kansas City 2, Mo. Cleveland 14, Ohio 
P.O. Box 7088 1404 E. 9th St. 


SVERDRUP & PARCEL, INC. 
Consulting Engineers 


Bridges, Structures and Reports 
Industrial and Power Plant 
Engineering 


FRANK L. EHASZ 


Consultin 9 En gineer 


Structures, Bridges, Airports, Parkways 
Design. Supervision of Construction 
Investigations, Reports 


82 Beaver Street New York 5, N. Y. 


HARDESTY & HANOVER 
Consulting Engineers 
Successors to Waddell & Hardesty 
Long Span and Movable Bridges, Han- 
over Skew Bascule, Grade Eliminations, 


Foundations, Other Structures, Super- 


EDWARDS, KELCEY, AND BECK 
Engineers 
Surveys—Reports—Economic Studies— 
esign—Supervision 
Transportation— Trafic—Parking— 
Terminals 
Highweys—Expressways—Grede Sepe- 
rations—Tunnels—Bridges— Water 
Supply 
3 William Street, Newark 2, New Jersey 
250 Park Avenue, New York 17, N.Y. 


Syndicate Trust Bidg., St. Louis 1, Mo. | vision, Appraisals, and Reports. 
220 Bush Street, Francisco 4, Cal. | 101 Park Avenue, New York 17, N. Y. 
FREDERIC R. HARRIS, INC. 
Consu ngineers 
A. Harbors, Piers & Bultheeds, Drydocks, 
Consulting Engineer foundations, Sei Mechanics, 
ants, Water Supply, Floo control, 
5927 N. 24 St. Airports, | Poemmong Bridges, Power, 
Omaha, Nebraska Sanitary & Industriel Waste Disposal 
27 William Street New York 
Dems, Hydroelectric Power 3 William Street New J. 
Flood Control 


Fidelity Phila. Trust Bidg., 
Ferry Bu uilding 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 


Consulting Engineers 


Bridges and Structures 
Foundations, Highways 
Administrative Services 


a Liberty Street 


921 Walnut 55 
. New York 5,N. ¥. 


Kansas City 6. 


THE PITOMETER COMPANY 
Engineers 
Water Waste Surveys, Trunk Main Sur- 
veys, Water Distribution Studies 
ater Measurements & Tests 
Water Wheels, Pumps, Meters 


50 Church Street, New York 7, N. Y. 


ALEXANDER POTTER ASSOCIATES | 


| 
Consulting Engineers | 
| 
| 


Water Works, Sewerage, Drainage. Ref- 
use Incinerators, Industria! Wastes, City 
Planning 


50 Church Street, New York 7,.N. ¥. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design Construction, Reports, Appraisals 
Eighty Broad Street, New York 4, N. Y. 


THE AUSTIN COMPANY 


Design — Construction — Reports 

| Plant Location Surveys—Domestic & 
Foreign Work 

16112 Euclid Avenue, Cleveland, Ohio 

| New York Detroit Oakland 

Chicago Houston Seattle 
Los Angeles 


HAVE YOU SEEN 
ALL OF 
THE LISTINGS? 


THERE ARE ADDITIONAL 
PROFESSIONAL CARDS 
ON THE 
PRECEDING PAGE 
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Professional Services 


listed alphabetically by states 
A AKER, JR., A MODJESKI AND MASTERS 
.L. Havens C. A. Emerson 1 , Pl ers, and eyors F.M. ] ] i 
A. A. Burger F. C. Tolles F. W. Jones Masters LR Consulting Foundation Engineers 
Consulting Engineers Sewage Disposal Systems—Water Works | C. W. Hanson H. J. Engel | Foundation investigations — engineerin 
Water, Sewerage, Garbage, Industrial | Design and Operation—Surveys and Design and Supervision of Construction | soi! testing — undi sampling 
Wastes, Valuations—Laboratories Inspection and Reports core drilling. 
Leader Bids. Woolworth Bridges, Structures and Foundations 
Cleveland 14,0. New York 7, 535 Filth Ave, State St. Bldg. | 2649 N. Main Houston 9, Texas 
Jackson, Miss. Harrisburg, Pe. | New York, N.Y. Harrisburg, Pa. 
WILSON V. BINGER GIBLERT ASSOCIATES, INC. MORRIS KNOWLES, INC. LOCKWOOD a ANDREWS 
Earth Structures Domestic and Foreign Vil : fee - Cit Soils & Foundations, Power Plants, 
222 W. Rayen A y Industrials and Utilities Structures, Harbor Works, Valuations 
Ohio . iia: 1312 Park Bidg., Pittsburgh 22, Pa. Houston, Texas 
ALBRIGHT & FRIEL, INC. HUNTING, LARSEN & DUNNELLS ENGINEERING SERVICES 
Consulting Engineers Engineers Civil & Testing Engineers 
Problems Consulting and Designing Engineer Reports, Investigations, res, 
Reports, Valuations—Laboratory. ware 1226 Gull St., Columbie 1, S. C. Materials Testing. 
121 So. Broad Street, Philadelphia 7, Pa, | 1150 Century Bidg., Pittsburgh 22, Pe. Continental Bk. Bids. Salt Lake City 
GANNETT FLEMING CORDDRY 
& CARPENTER, INC. 
ane oa JUSTIN & COURTNEY THE McPHERSON COMPANY WALTER J. RYAN 
in 
Courtney Engineers and Architects Consulting Engineer 
Bridges & Flood Control, City Planning, Picton P PI 
Traffic & Parking, Appraisals, Investiga- Dams and Power Problems a iaiiiaciaiae peers ants | Pacific Northwest Industrial Development 
tions & Reports. Hydro Electric Developments industria! Plonts Transportation—Timber 
Pe Foundations ppre 
Scranton, Pa. ittsburgh, Pa. Building, Tecoma 2, Washington 
Daytona Beach, Fle. Hayana, Cubs 121 S. Broad St., Philedelphis 7, Ps. Greeaville, South Caroline 


ESL 
BIBLIOGRAPHIES 
asa CAREER No. 1. Filing Systems for Engineer- 


ing Offices. 41 references. 


A MESSAGE TO YOUNG MEN, TEACHERS 1948. $2.00. 
AND PARENTS No. 2. Prestressed Reinforced Con- 
crete. 190 references. 1948. 
This pamphlet has been prepared as an educational $4.00. ; 
ide, in order to give something of an introductory No. 3. eg pucenigeat cuating 
insight into the profession of engineering. It is tf 1999. 
a poe to the coming generation of ae es No. 4. Pallets Used in Modern Ma- 
and to the constructive contributions which they terials Handling. 114 refer- 
will make to the life and culture of mankind. Con- ences. 1949. $2.00 
tents of the booklet have been divided into three No. 5. Machinery Foundations; De- 
main parts: The Scope of Engineering; Principal sign, Construction, Vibration 
Branches of Engineering; and References to Voca- ge 120 references. 
tional Guidance Literature. No. 6. Non-Metallic Bearings. 101 
PRICE $0.1 10.00 per 100 references. 1950. $2.00. 
emacs = ) No. 7. Domestic and Industrial Ap- 
ORDER NOW—USING THE COUPON BELOW plications of Solar Heating. 
149 references. 1950. $2.00. 
we No. 8. Management of Construction 
Jobs. 53 references. 1950. 
Engineers’ Council for Professional Development $2.00. 
29 West 39th Street New York 18, N. Y. ° 
Please forward a copy of “Engineering as a Career."" Payment LIBRARY SERVICES AVAILABLE 
is LITERATURE SEARCHING 
TRANSLATING 
PHOTORRINT AND MICROFILM COMING 
Engineering Societies Library 


29 West 39th Street, New York 18, N. Y. 
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Klemp Open Steel Gratings provide 
a safe, non-skid footing for work- 
ers. Equally effective indoors or 
outdoors. Can be fitted snugly 
around obstacles, in any 
area. Pre-fabricated, cut 
to specifications... 
easy to install, 


Gratings are fire- 
proof, self-cleaning. 


Allow air and light to ‘ 
pass freely. Made in two 
types: Diamond Riveted 


(as shown), and Welded. 
Get our catalog now! It's chock- 
full of helpful engineering data and 


DIAMOND 
RIVETED GRATING 


6610 S. Melvina Ave. 


Plenty of tough fibre and 
extra large diameter 
meons extra 
mileage on 
Groce 
brushes. 


with 36” diameter brush in 


GRACE SWEEPERS 


More Asphalt Heated per Hour 


with RAPID FIRE HEATER 


10,000 GAL. 
INSULATED 
TANKS 
HEATED UP TO 
60° per hour 


W. E. GRACE MFG. CO. 


6028 S. Lamar St. Dallas, Texas 


100 
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for Tractor Performance 

for Lasting Durability 
for Simplified Servicing 

for Ease of Operation 


. THE NEWEST, FINEST 


jdraulic Torque Converter Drive 


175 net engine hp. 


Get the full story from your Allis-Chalmers dealer. 
See these tractors perform. They’re built for YOUR job! 


ALL! DIVISION + MILWAUKEE 1, U.S.A. 


Qniginator of the Torque Converter Tractor 


- j 
a 
4 
drawbar hp. 70 drawbar hp. 40.26 drawbar hp. 
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LOCK JOINT PIPE COMPANY 


‘st. 1905 
P. O. Box 269, East Orange, N. J. 


Pressure Pipe Plants: Wharton, N. J., 
Turner, Kan., Detroit, Mich, 


BRANCH OFFICES: Cheyenne, Wyo. 
Casper, Wyo. * Denver, Col. * Kansas City, Mo. 
Valley Park, Mo. * Wichita, Kan. * Chicago, Ill. 
Rock Island, Ill. « Kenilworth, N. J. + Hartford, 
Conn. * Tweumeari, N. Mex. ¢ Tulsa, Okla. 


Oklahoma City, Okla. + Beloit, Wis. + Hato Rey, P.R. 


_ 


BOSTON 
MASS. 


supplying water for domestic or industrial use 


PORTLAND 


KANSAS CITY, MO. 


SCOPE OF SERVICES—Lock 
Joint Pipe Company specializes in 
the manufacture and installation of 
Reinforced Concrete Pressure Pipe 
for Water Supply and Distribution 
Mains in a wide range of diameters 
as well as Concrete Pipes of all types 
for Sanitary Sewers, Storm Drains, 
Culverts and Subaqueous Lines. 


More tan anyone those responsi or 
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